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Abstract Of EP1 529701 



An input disk (28), a clutch disk (38) and wave 
washers (56) are installed to an output shaft (12) 
to form an output shaft assembly (10) of a motor 
apparatus (90). The input disk (28) is axially non- 
detachable from the output shaft (12) and is 
rotatable about an axis of the output shaft (12). 
The input disk (28) is driven by a drive force 
supplied from a motor main body (92) of the 
motor apparatus (90). The clutch disk (38) is 
supported by the output shaft (12) in such a 
manner that the clutch disk (38) is non-rotatable 
relative to the output shaft (12) and is axially 
movable along the output shaft (12) relative to 
the input disk (28). The wave washers (56) apply 
a resistive force against axial movement of the 
clutch disk (38) from a coupled state, at which the 
Input disk (28) is coupled with the clutch disk (38) 
to rotate together. 
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Description 

[0001 ] The present invention relates to an output shaft 
assembly, which has a clutch arrangement, and also re- 
lates to a motor apparatus and a wiper motor apparatus, 
which have such an output shaft assembly. 
[0002] For example, in a vehicle power window sys- 
tem for driving a window glass of a vehicle door or in a 
vehicle sunroof system for driving a sunroof lid, a motor 
apparatus is used as a drive source. 
[0003] Japanese Unexamined Utility Model Publica- 
tion No. H05-3654 discloses a motor apparatus, which 
has a speed reducing mechanism that decelerates ro- 
tation of a motor main body. The speed reducing mech- 
anism Includes a worm gear and a worm wheel. The 
worm gear is provided to an end of a rotatable shaft of 
the motor main body to rotate integrally with the rotata- 
ble shaft. The motor apparatus is used to drive the sun- 
roof lid of the sunroof system. A friction clutch device (a 
friction clutch arrangement) is provided to an output 
shaft of the motor apparatus. The friction clutch device 
includes a friction member and a disk plate. The friction 
member Is integrally formed In the worm wheel, and the 
disk plate Is connected to the output shaft to rotate in- 
tegrally with the output shaft. Furthermore, the disk plate 
is urged against the friction member by a spring to form 
frictional engagement between the disk plate and the 
friction member. In a normal operation, rotation of the 
motor main body is supplied to the friction clutch through 
the engagement between the worm gear and the worm 
wheel. Then, this drive force is transmitted through the 
frictional engagement between the friction member of 
the worni wheel and the disk plate, so that the output 
shaft connected to the disk plate is rotated integrally with 
the worm wheel to drive a sunroof lid. When an object 
is placed in a moving path of the sunroof lid, movement 
of the sunroof lid is stopped by the object to lock the 
output shaft. At this time, the friction member is slid rel- 
ative to the disk plate, so that the worm wheel is rotated 
relative to the output shaft. 

[0004] In this way, it is possible to limit damage to 
each component, such as the worm wheel, and also 
possible to limit burnout of the motor main body 
[0005] This kind of clutch device is also preferred in 
the vehicle wiper system. For example, in the wiper sys- 
tem, at the time of wiping a window glass by a wiper 
blade of a wiper, when heavy snow, which has been ac- 
cumulated on a roof of the vehicle, falls onto the wiper 
blade and a wiper arm connected to the wiper blade, the 
wiper blade and the wiper arm are arrested by the fallen 
heavy snow or receive an excessively large external 
force from the fallen snow. Therefore, the excessively 
large external force is applied to corresponding compo- 
nents of the wiper system. When the above clutch de- 
vice is provided in the wiper system, it is possible to limit 
damage to the corresponding components of the wiper 
system or to limit burnout of the motor main body. Fur- 
thermore, a strength of each corresponding component 



does not need to be set upon consideration of the ex- 
cessively large external force. 
[0006] However, in the previously proposed clutch de- 
vice recited in Japanese Unexamined Utility Model Pub- 

5 lication No, H05-3654, the spring is used to urge the disk 
plate against the friction member to generate the fric- 
tional resistive force. The spring is rotated together with 
the disk plate or is slid relative to the disk plate. In the 
former case, the spring rotates together with the disk 

^0 plate, and the spring is slid relative to a support stmc- 
ture. In the latter case, the spring does not slid relative 
to the support structure but is slid relative to the disk 
plate. In each of these cases, at the time of driving the 
motor main body, when rotation of the motor main body 

15 is transmitted to the output shaft through the clutch de- 
vice, a sliding loss of the spring occurs to reduce a trans- 
mission efficiency of the rotational force. Furthermore, 
a substantial noise could be generated due to the sliding 
movement. 

20 [0007] In the above clutch device, at the time of lock- 
ing the output shaft, the worm wheel (the driving side) 
Is rotated relative to the output shaft (the driven side) to 
limit damage to the corresponding components. How- 
ever, the performance Is sacrificed to cause a reduction 

25 In the transmission efficiency of the rotational force and/ 
or generation of the noise. 

[0008] Furthermore, in the case of Japanese Unex- 
amined Utility Model Publication No. H05-3654, when 
the components of the clutch device are installed to a 

30 housing of the motor apparatus one after another, an 
entire assembly operation of the motor apparatus is 
lengthened. Thus, it Is desirable to provide the clutch 
device in a form of a sub-assembly of the motor appa- 
ratus, such as an output shaft assembly, in which the 

35 clutch device (or the clutch arrangement) is integrated 
with the output shaft of the motor apparatus. When the 
clutch device Is preassembled as the output shaft as- 
sembly, the clutch arrangement can be simultaneously 
installed to the motor apparatus at the time of installing 

^0 the output shaft. Thus, an entire assembly time of the 
motor apparatus can be shortened. Furthermore, when 
the clutch device is preassembled as the output shaft 
assembly, handling of the clutch device can be eased 
during, for example, transporting of the output shaft as- 

45 sembly from one assembling stage to another assem- 
bling stage of the motor apparatus since it is formed as 
a single component or a single assembly. 
[0009] Apart from the above case, Japanese Unex- 
amined Patent Publication No. H09-1 18202 discloses 

50 another wiper motor apparatus, which includes a worm 
wheel, a swing arm and a joint member. The worm wheel 
is meshed with a rotatable shaft of an armature, which 
is rotatably supported by a case. The swing arm is con- 
nected to a wiper shaft. One end of the joint member is 

55 connected to a predetermined point of the worm wheel, 
and the other end of the joint member is connected to 
the swing ami. Upon energization of the wiper motor ap- 
paratus, the armature Is rotated to rotate the worm 
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wheel. Then, the rotation of the worm wheel is converted 
to a swing motion of the swing arm through the joint 
member to reciprocally rotate the wiper shaft. Therefore, 
a wiper arm. which is directly Installed to the wiper shaft, 
is swung to wipe a window glass of the vehicle. 
[001 0] Similar to the above case, in the non-operating 
state of the wiper where a wiper blade connected to the 
wiper ami is stopped and is thus held substantially par- 
allel to a lower edge of the glass surface, when an ex- 
ternal force, which Is exerted by. for example, heavy 
snow, is applied to the wiper blade and the wiper arm, 
the wiper blade and the wiper arm are pressed down- 
ward beyond a lower tuming point. At this time, the wiper 
shaft and the swing arm of the wiper motor apparatus 
are rotated further beyond a normal reciprocal rotational 
angular range. Therefore, the joint member, which is 
connected to the swing arm, or the worm wheel, which 
is connected to the joint member, could be damaged by 
the external force. 

[0011] Thus, to limit the damage of the above compo- 
nents and to limit rotation of the wiper arm into a vehicle 
body region beyond the window glass area of the vehi- 
cle, in the wiper motor apparatus disclosed in Japanese 
Unexamined Patent Publication No. H09-1 18202, a ro- 
tational range limiting portion is provided at a location, 
which is outside of the normal reciprocal rotational an- 
gular range of the swing arm to limit the rotation of the 
swing arm beyond the predetermined reciprocal rota- 
tional angular range of the swing arm. 
[0012] However, an excessively large external force 
could be applied to, for example, the wiper blade and 
the wiper arm even in a case where the wiper blade and 
the wiper arm are not placed outside of the predeter- 
mined reciprocal rotational angular range. In other 
words, the excessively large external force could be ap- 
plied to, for example, the wiper blade and the wiper arm 
even in the case where the wiper blade and the wiper 
arm are operated within the predetermined reciprocal 
rotational angular range (a normal wiping range). This 
could be a case where heavy snow, which has been ac- 
cumulated on a roof of the vehicle, falls onto the wiper 
blade and the wiper arm, which is operated and is locat- 
ed in the normal wiping range other than the lower turn- 
ing point. In such a case, the wiper blade and the wiper 
ami are arrested by the fallen heavy snow or receive an 
excessively large external force from the fallen snow. 
Therefore, the excessively large external force is ap- 
plied to the swing arm, the joint member, the worm wheel 
and/or the worm gear through the wiper shaft, so that 
these components could be damaged by the excessive- 
ly large external force. Thus, the above-described dis- 
advantage still exists. 

[0013] Therefore, in the case of the wiper motor ap- 
paratus described in Japanese Unexamined Patent 
Publication No. H09-118202, each corresponding com- 
ponent of the wiper motor apparatus needs to be de- 
signed to withstand the above described excessively 
large external force. 



[0014] The present invention addresses the above 
disadvantages. Thus, it is an objective of the present 
invention to provide an output shaft assembly including 
a clutch arrangement that limits damage to a corre- 
5 spending component or limits burnout of a motor main 
body upon application of an excessively large load to an 
output shaft of the output shaft assembly. It is another 
objective of the present invention to provide a motor ap- 
paratus and a wiper motor apparatus, which include 

10 such an output shaft assembly. 

[001 5] To achieve the objectives of the present inven- 
tion, there is provided an output shaft assembly, which 
Includes an output shaft and a clutch arrangement. The 
clutch arrangement is installed to the output shaft. Fur- 
's thermore. the clutch arrangement includes a first rotat- 
able member, a second rotatable member and at least 
one resilient member. The first rotatable member has at 
least one first side mating portion and is supported by 
the output shaft on one output shaft end side of the out- 

20 put shaft In such a manner that the first rotatable mem- 
ber is axially non-detachable from the output shaft and 
is rotatable about an axis of the output shaft. The first 
rotatable member is rotated about the axis of the output 
shaft when a drive force is applied to the first rotatable 

25 member. The second rotatable member is located on 
the other output shaft end side of the output shaft with 
respect to the first rotatable member and is supported 
by the output shaft in such a manner that the second 
rotatable member is non-rotatable relative to the output 

30 shaft and is axially movable along the output shaft rela- 
tive to the first rotatable member. The second rotatable 
member has at least one second side mating portion 
that is engageable with the at least one first side mating 
portion of the first rotatable member in an axial direction 

35 of the output shaft to couple between the first rotatable 
member and the second rotatable member and thereby 
to rotate the second rotatable member integrally with the 
first rotatable member. The at least one resilient mem- 
ber is arranged on the other output shaft end side of the 

40 second rotatable member and applies a resistive force 
against axial movement of the second rotatable member 
toward the other output shaft end side of the output shaft 
from a coupled state, at which the at least one first side 
mating portion and the at least one second side mating 

45 portion are engaged with one another. 

[001 6] To achieve the objectives of the present inven- 
tion, there is also provided a motor apparatus, which in- 
cludes the above output shaft assembly, a housing and 
a motor main body. The housing receives the output 

50 shaft assembly. The motor main body is connected to 
the output shaft assembly to suj]!ply the drive force to 
the first rotatable member of the output shaft assembly. 
[001 7] To achieve the objectives of the present inven- 
tion, there is also provided a wiper motor apparatus for 

55 reciprocally swing a wiper. The wiper motor apparatus 
includes a motor main body, an output shaft assembly 
and a swing mechanism. The output shaft assembly is 
driven by the motor main body and includes an output 
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FIG. 12 is a plan cross sectional view showing the 
stmcture of the wiper motor apparatus of the third 
embodiment of the present invention; 
FIG. 13 is a cross sectional view along line Xlll-Xill 
5 in FIG. 1 2, showing the structure of the wiper motor 
apparatus of the third embodiment of the present 
invention; 

FIG. 1 4 is a cross sectional view showing the struc- 
ture of the wiper motor apparatus of the third em- 
10 bodiment of the present invention and correspond- 
ing to FIG. 13 in a declutched state; 
FIG. 1 5 is a plan view showing a structure of a motor 
apparatus according to a fourth embodiment of the 
present invention; 
15 FIG. 16 is a cross sectional view showing an entire 
stmcture of a wiper motor apparatus having a clutch 
device according to a fifth embodiment of the 
present invention; 

FIG. 1 7 is an exploded perspective view showing a 
20 structure of the clutch device of the fifth embodi- 
ment of the present invention; 
FIG. 18 is an exploded perspective view showing 
the structure of the clutch device of the fifth embod- 
iment of the present invention; and 
25 FIG. 19 is a cross sectional view showing a wiper 
motor apparatus according to a sixth embodiment 
of the present invention. 

(First Embodiment) 

30 



shaft and a clutch arrangement. The output shaft is di- 
rectly or indirectly connected to the wiper to reciprocally 
swing the wiper. The clutch arrangement is installed to 
the output shaft. The swing mechanism connects be- 
tween the motor main body and the output shaft assem- 
bly and converts rotation of a rotatable shaft of the motor 
main body to reciprocal rotation of the output shaft. The 
clutch arrangement is provided between the output shaft 
and the swing mechanism to transmit a drive force from 
the swing mechanism to the output shaft. When a load 
applied to the output shaft is equal to or greater than a 
predetermined value, the clutch arrangement disables 
transmission of the drive force between the swing mech- 
anism and the output shaft, so that relative rotation oc- 
curs between the swing mechanism and the output 
shaft, 

[0018] The invention, together with additional objec- 
tives, features and advantages thereof, will be best un- 
derstood from the following description, the appended 
claims and the accompanying drawings in which: 

FIG. 1 is an exploded perspective view showing a 
structure of a clutch device of a first embodiment of 
the present invention; 

FIG. 2 is an exploded perspective view of the clutch 
device of the first embodiment of the present inven- 
tion; 

FIG. 3 is an exploded perspective view showing a 
structure of a modification of the clutch device of the 
first embodiment of the present invention; 
FIG. 4 is an exploded perspective view showing a 
structure of a clutch device according to a second 
embodiment of the present invention; 
FIG. 5 is a perspective view showing a wiper motor 
apparatus and a clutch device according to a third 35 
embodiment of the present invention; 
FIG. 6 is a perspective view transilluminating a por- 
tion of the wiper motor apparatus and the clutch de- 
vice of the third embodiment of the present inven- 
tion; 40 
FIG. 7 is an exploded perspective view showing the 
wiper motor apparatus and the clutch device of the 
third embodiment of the present invention; 
FIG. 8 is a perspective view showing a structure of 
a main part of the wiper motor apparatus and of the 45 
clutch device of the third embodiment of the present 
invention; 

FIG. 9 Is a perspective view showing the structure 
of the main part of the wiper motor apparatus and 
of the clutch device of the third embodiment and so 
corresponding to FIG. 8 in the declutched state; 
FIG, 10 is a plan cross sectional view showing a 
structure of the wiper motor apparatus of the third 
embodiment of the present invention; 
FIG, 11 is a cross sectional view along line Xl-XI in 55 
FIG, 10, showing the structure of the wiper motor 
apparatus of the third embodiment of the present 
invention; 



[001 9] FIGS. 1 and 2 are exploded perspective views 
of a clutch device (serving as an output shaft assembly 
of the present invention) 10 according to a first embod- 
iment of the present invention. 
[0020] The clutch device 10 includes an output shaft 
1 2. A base end portion (a rear end portion) of the output 
shaft 12 includes a rotation restraining portion 14, a re- 
moval limiting portion 16 and a relatively rotatable shaft 
portion 18. The rotation restraining portion 14 includes 
a plurality of axial ridges 14a. The removal limiting por- 
tion 1 6 is formed in a rear end of the rear end portion of 
the output shaft 1 2. The relatively rotatable shaft portion 
18 is arranged between the rotation restraining portion 
14 and the removal limiting portion 16. 
[0021] A clutch base (a base member) 20 is secured 
to the rotation restraining portion 14 of the output shaft 
12 by, for example, press fitting. The clutch base 20 is 
formed as a disk body and has a support hole 22 in its 
center. The support hole 22 is secured to the rotation 
restraining portion 1 4, so that the clutch base 20 rotates 
integrally with the output shaft 12. Furthermore, two fit- 
ting male portions 24, 26 are provided in an outer pe- 
ripheral part of the clutch base 20 in such a manner that 
the fitting male portions 24, 26 are opposed to one an- 
other in a circumferential direction of the clutch base 20, 
i.e., are displaced 180 degrees from one another in the 
circumferential direction of the clutch base 20 and pro- 
trude In a radial direction of the output shaft 12. In other 



4 



7 



EP 1 529 701 A2 



8 



words, the fitting male portions 24, 26 are symmetrically 
disposed about an axis of the output shaft 12. A radial 
extent of the fitting male portion 26 is larger than a radial 
extent of the fitting male portion 24. The fitting male por- 
tions 24, 26 correspond to a clutch disk 38, which will 
be described later. 

[0022] An input disk (a first rotatable member) 28 is 
Installed to the removal limiting portion 16 of the output 
shaft 12. The input disk 28 is formed as a gear body or 
a gear member and has a shaft hole 30 in its center. The 
removal limiting portion 16 of the output shaft 12 is re- 
ceived through the shaft hole 30, and a removal limiting 
clip 32 is installed to an end of the removal limiting por- 
tion 1 6 to limit removal of the input disk 28 from the out- 
put shaft 12. Thus, the input disk 28 is coaxial with the 
output shaft 12 and is supported by the output shaft 12 
at one axial end side (the end side opposite from the 
clutch base 20) of the output shaft 12 in such a manner 
that the Input disk 28 is non-detachable from the output 
shaft 12 in an axial direction of the output shaft 12 and 
is rotatable relative to the output shaft 12. When a drive 
force is Inputted to the input disk 28. the Input disk 28 Is 
rotated about the axis of the output shaft 12. Two pairs 
(first and second pairs) of mating male portions (first 
side mating portions) 34, 36 protrude from an end sur- 
face of the input disk 28 (a clutch base 20 side, i.e., the 
other axial end side of the output shaft 12) toward the 
clutch base 20. 

[0023] The mating male portions (the mating male 
portions of the first pair) 34 of one of the two pairs of the 
mating male portions 34, 36 are opposed to one another 
in the circumferential direction, i.e., are displaced 180 
degrees from one another in the circumferential direc- 
tion. Furthermore, the mating male portions (the mating 
male portions of the second pair) 36 of the other one of 
the two pairs of the mating male portions 34, 36 are op- 
posed to one another in the circumferential direction, i. 
e., are displaced 180 degrees from one another in the 
circumferential direction. Furthermore, the mating male 
portions 34 and the mating male portions 36 are ar- 
ranged one after another at equal Intervals (90 degree 
intervals In the circumferential direction). The mating 
male portions 34 of the one of the two pairs of mating 
male portions 34, 36 are located outward beyond the 
mating male portions 36 of the other one of the two pairs 
of mating male portions 34, 36 in a radial direction of the 
input disk 28 and extend into the teeth of the input disk 
28. The two pairs of mating male portions 34, 36 also 
correspond to the clutch disk 38, which will be described 
later. 

[0024] The clutch disk (a second rotatable member) 
38 Is supported by the relatively rotatable shaft portion 
18 of the output shaft 12. The clutch disk 38 is formed 
into a cup shape and thus includes a base wall 42 and 
a peripheral wall 44. A shaft hole 40, which corresponds 
to the output shaft 12, is formed through the base wall 
42. The peripheral wall 44 extends from an outer periph- 
eral edge of the base wall 42 in the axial direction of the 



output shaft 12. When the output shaft 12 (more specif- 
ically, the relatively rotatable shaft portion 18) is re- 
ceived through the shaft hole 40. the clutch disk 38 is 
coaxial with the output shaft 12 and also with the input 
s disk 28 and is located on the other axial end side of the 
output shaft 12 (the clutch base 20 side) with respect to 
the input disk 28 and is axially movably supported by 
the output shaft 12 In the axial direction of the output 
shaft 12. 

10 [0025] Fitting female guide portions 46, 48 are provid- 
ed in an opening side peripheral part of the peripheral 
wall 44 to correspond with the fitting male portions 24, 
26 of the clutch base 20. The fitting male portions 24, 
26 of the clutch base 20 are fitted into the fitting female 

15 guide portions 46. 48, respectively, of the peripheral wall 
44 in the axial direction of the output shaft 1 2 in a manner 
that allows relative movement between the fitting male 
portions 24, 26 of the clutch base 20 and the fitting fe- 
male guide portions 46, 48 In the axial direction of the 

20 output shaft 12. In this way, the clutch disk 38 rotates 
together with the clutch base 20 (i.e., the output shaft 
12) and is movable relative to the clutch base 20 in the 
axial direction of the output shaft 12, 
[0026] Two pairs of mating female portions (second 

25 side mating portions) 50, 52 are recessed in a back sur- 
face of the base wall 42 of the clutch disk 38 (an input 
disk 28 side, i.e., the one axial end side of the output 
shaft 12). 

[0027] The mating female portions 50, 52 correspond 

30 to the mating male portions 34, 36, respectively, of the 
input disk 28. The mating female portions (the mating 
female portions of the first pair) 50 of one of the two pairs 
of the mating female portions 50, 52 are opposed to one 
another in the circumferential direcfion, i.e., are dis- 

35 placed 180 degrees from one another In the circumfer- 
ential direction. Also, the mating female portions (the 
mating female portions of the second pair) 52 of the oth- 
er one of the two pairs of the mating female portions 50. 
52 are opposed to one another in the circumferential di- 

^0 rection, i.e., are displaced 1 80 degrees from one anoth- 
er in the circumferential direction. Furthermore, the mat- 
ing female portions 50 and the mating female portions 
52 are arranged at equal intervals (i.e., 90 degree inter- 
vals in the circumferential direction). The mating male 

45 portions 34 of the input disk 28 can engage the mating 
female portions 50 of the clutch disk 38, and the mating 
male portions 36 of the input disk 28 can engage the 
mating female portions 52 of the clutch disk 38. In this 
way, when the input disk 28 is rotated, a rotational force 

50 of the input disk 28 is transmitted to the clutch disk 38. 
so that the clutch disk 38 is rotated together with the 
input disk 28. 

[0028] Lateral walls 34a, 36a of the mating male por- 
tions 34, 36 of the input disk 28 and lateral walls 50a, 
55 52a of the mating female portions 50, 52 of the clutch 
disk 38 have slant surfaces. In other words, each of the 
mating male portions 34, 36 has a trapezoidal cross sec- 
tion, and each of the mating female portions 50. 52 has 
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a corresponding trapezoidal cross section. In this way, 
when the input disk 28 is rotated, a rotational force is 
transmitted from the input disk 28 to the clutch disk 38, 
and thus a force component is generated in the clutch 
disk 38 In the axial direction of the output shaft 1 2 toward 
the clutch base 20. 

[0029] It should be understood that all of the lateral 
walls 34a, 36a of the mating male portions 34, 36 of the 
input disk 28 and the lateral walls 50a, 52a of the mating 
female portions 50, 52 of the clutch disk 28 do not need 
to have the slant surfaces described above. For exam- 
ple, only one of the lateral walls 34a, 36a of each of the 
mating male portions 34, 36 can be made as the slant 
surface, which is slanted In the circumferential direction 
or is slanted relative to the circumferential direction. Al- 
so, only one of the lateral walls 50a. 52a of each of the 
mating female portions 50, 52 can be made as the slant 
surface, which is slanted in the circumferential direction 
or is slanted relative to the circumferential direction. 
Even with this structure, the force component can be 
generated in the clutch disk 38 in the axial direction of 
the output shaft 12 toward the clutch base 20 upon 
transmission of the rotational force from the input disk 
28 to the clutch disk 38. 

[0030] Furthermore, an interior of the clutch disk 38, 
i.e., an inner space defined by the base wall 42 and the 
peripheral wall 44 forms a receiving portion 54. The 
clutch base 20 is fitted to the opening side peripheral 
part of the peripheral wall 44 of the clutch disk 38 in such 
a manner that the clutch base 20 closes the receiving 
portion 54. 

[0031] The receiving portion 54 receives a plurality 
(two in the present embodiment) of wave washers 56, 
which serve as resilient members of the present inven- 
tion. The wave washers 56 are arranged between the 
clutch disk 38 (the base wall 42) and the clutch base 20. 
Furthermore, the wave washers 56 apply a predeter- 
mined resistive force (a restoring force generated upon 
resilient deformation of the wave washers 56 due to the 
axial movement of the clutch disk 38) against the axial 
movement of the clutch disk 38 toward the other output 
shaft 12 axial end side (the clutch base 20 side) from 
the engaged state, at which the mating male portions 
34, 36 of the Input disk 28 and the mating female por- 
tions 50, 52 of the clutch disk 38 are engaged with one 
another to rotate together. 

[0032] In other words, in the normal operation, the 
mating male portions 34, 36 of the input disk 28 are en-, 
gaged with. I.e., are received in the mating female por- 
tions 50, 52 of the clutch disk 38, and the wave washers 
56 maintain the engaged state between the mating male 
portions 34, 36 of the Input disk 28 and the mating fe- 
male portions 50, 52 of the clutch disk 38. When the mat- 
ing male portions 34, 36 of the input disk 28 try to dis- 
engage from the mating female portions 50, 52 of the 
clutch disk 38, the clutch disk 38 tries to move axlally 
toward the clutch base 20, and the wave washers 56 
exert the urging force (the restoring force) against the 



axial movement of the clutch disk 38. 
[0033] In the normal operation (i.e., in the state where 
the clutch disk 38 does not try to move axially toward 
the clutch base 20), the wave washers 56 may always 

5 exert an appropriate urging force between the clutch 
base 20 and the clutch disk 38. Alternatively, the wave 
washers 56 may exert the above urging force (the re- 
storing force) only when the clutch disk 38 tries to move 
toward the clutch base 20. i.e.. only when the mating 

10 male portions 34. 36 try to disengage from the mating 
female portions 50, 52. 

[0034] Operation of the first embodiment will be de- 
scribed. 

[0035] In the clutch device 10, in the normal opera- 

15 tional state, the mating male portions 34 of the input disk 
28 are engaged with the mating female portions 50 of 
the clutch disk 38, When the clutch disk 38 tries to move 
in the axial direction of the output shaft 12 from the en- 
gaged state, in which the mating male portions 34 and 

20 the mating female portions 50 are engaged with one an- 
other, the predetermined resistive force is applied from 
the wave washers 56 to the clutch disk 38. Thus, the 
engaged state is maintained. Furthermore, the fitting 
male portions 24, 26 of the clutch base 20 are fitted into 

25 the fitting female guide portions 46, 48 of the clutch disk 
38 in the axial direction of the output shaft 12 in such a 
manner that the fitting female guide portions 46, 48 of 
the clutch disk 38 are movable relative to the fitting male 
portions 24, 26 of the clutch base 20 In the axial direction 

30 of the output shaft 12. Thus, when the drive force (e.g., 
the rotational force of a motor main body) is supplied to 
the Input disk 28, the input disk 28 is rotated about the 
output shaft 12. At this time, the rotational drive force Is 
transmitted from the Input disk 28 to the clutch disk 38 

35 through the mating male portions 34, 36 and the mating 
female portions 50, 52. Since the clutch disk 38 is en- 
gaged with the clutch base 20, which is secured to the 
output shaft 12, the rotational drive force transmitted to 
the clutch disk 38 is transmitted from the clutch disk 38 

40 to the clutch base 20. Thus, the clutch disk 38 and the 
clutch base 20 are rotated together with the output shaft 
12. 

[0036] In the clutch device 10, in the normal opera- 
tional state (a rotating state), at the time of transmitting 

45 the rotational drive force from the input disk 28 of the 
clutch device 10 to the output shaft 12, the rotational 
drive force can be transmitted without causing sliding 
movement of any relevant component. In other words, 
the resistive force of the wave washers 56, which is ap- 

50 plied to the clutch disk 38 to limit axial movement of the 
clutch disk 38 from the er>gac|ed state to nialntain the 
engaged state between the mating male portions 34, 36 
of the Input disk 28 and the mating female portions 50, 
52 of the clutch disk 38, is not wasted as the sliding fric- 

55 tional force. Therefore, a reduction In the transmission 
efficiency of the rotation can be advantageously limited. 
Also, since the rotational drive force can be transmitted 
without causing the sliding movement of the relevant 
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components, generation of a noise, which could be gen- 
erated upon sliding movement of the relevant compo- 
nents, can be limited. 

[0037] Furthermore, as described above, the resistive 
force of the wave washers 56, which is applied to the 
clutch disk 38 to limit axial movement of the clutch disk 
38 from the engaged state to maintain the engaged state 
between the mating male portions 34, 36 of the input 
disk 28 and the mating female portions 50, 52 of the 
clutch disk 38, is supported by the clutch base 20, which 
is secured to the output shaft 12, and is also supported 
by the input disk 28, which is supported by the output 
shaft 12 while being limited from axial removal from the 
output shaft 12. That is. the force for maintaining the 
engaged state is supported by the two constituent com- 
ponents, i.e. , the clutch base 20 and the input disk 28, 
which are installed to the output shaft 12. That is, the 
clutch device 10 is formed as a complete sub-assembly 
of the output shaft 12, which does not require any addi- 
tional component, such as a housing, to serve as the 
sub-assembly. Thus, the clutch device 10 can be han- 
dled as the single component, which is formed as the 
sub-assembly of the output shaft 12. 
[0038] For example, when an excessively large exter- 
nal force (load), which is equal to or greater than a pre- 
determined value, is applied to the output shaft 12 
through the wiper W, the output shaft 1 2 is reversely ro- 
tated or is arrested. Then, the clutch disk 38, which is 
rotated together with the output shaft 1 2 (the clutch base 
20), receives a rotational force through the clutch base 
20 in a direction that causes rotation of the clutch disk 
38 relative to the input disk 28. Since the lateral walls 
34a, 36a of the mating male portions 34, 36 of the Input 
disk 28 and the lateral walls 50a, 52a of the mating fe- 
male portions 50, 52 of the clutch disk 38 have the slant 
surfaces (i.e., having the trapezoidal cross section), the 
force component is generated in the clutch disk 38 in 
the axial direction of the output shaft 12 toward the 
clutch base 20 due to the relative rotational force gen- 
erated by the relative rotation between the input disk 28 
and the clutch disk 38. That is, a portion of the relative 
rotational force generated by the relative rotation be- 
tween the input disk 28 and the clutch disk 38 serves as 
the force component, which moves the clutch disk 38 in 
the axial direction of the output shaft 12 to release the 
engagement between the mating male portions 34, 36 
of the input disk 28 and the mating female portions 50, 
52 of the clutch disk 38. When this relative rotational 
force (the force component) becomes equal to or great- 
er than a predetermined value, the clutch disk 38 over- 
comes the resistive force and is thus forcefully moved 
in the axial direction of the output shaft 1 2 to release the 
engagement between the mating male portions 34, 36 
of the input disk 28 and the mating female portions 50, 
52 of the clutch disk 38. Thus, the clutch disk 38. i.e., 
the output shaft 1 2 is rotated relative to the input disk 28. 
[0039] In this way, it is possible to limit damage to 
each component. Also, it is possible to limit damage to 



the component connected to the input disk 28 (e.g., 
burnout of the motor main body). Furthermore, the 
strength of each corresponding component can be set 
without considering the application of such an exces- 

5 sively large external force (load) to that component. 
[0040] Furthermore, in the clutch device 1 0, the clutch 
base 20 is secured integrally to the rotation restraining 
portion 14 of the output shaft 12, which has the ridges. 
Particularly, the clutch base 20 is securely connected to 

10 the rotation restraining portion 14 of the output shaft 1 2 
in the rotational direction about the axis of the output 
shaft 1 2. Axial removal of the input disk 28 from the out- 
put shaft 12 Is limited by the removal limiting portion 16 
of the output shaft 12. Furthermore, the clutch disk 38 

15 is axially movably supported around the relatively rotat- 
able shaft portion 18 of the output shaft 12 between the 
clutch base 20 and the input disk 28. That is, each of 
the above components is installed to the output shaft 
12, and the clutch disk 38 is arranged in the predeter- 

20 mined space (the predetermined axial dimension) be- 
tween the clutch base 20 and the input disk 28, Thus, 
as discussed above, the force (the clutch uncoupling 
force, i.e., the declutching force) required to axially 
move the clutch disk 38 can be easily set. Furthermore, 

25 in this case, as described above, the lateral walls 34a, 
36a of the mating male portions 34, 36 of the input disk 
28 and the lateral walls 50a, 52a of the mating female 
portions 50, 52 of the clutch disk 38 have the slant sur- 
faces, so that the declutching force can be easily set 

30 based on the angle of the slant surface and the resistive 
force (resiliently deforming force) of the wave washers 
56. 

[0041] Furthermore, in the clutch device 1 0, the resil- 
ient members are made of the wave washers 56, and 

35 the resistive force, which is applied against the axial 
movement of the clutch disk 38, is implemented by the 
restoring force of the wave washers 56, which are resil- 
iently deformed by the axial movement of the clutch disk 
38. Thus, at the time of applying the excessively large 

40 external force (the load) to the output shaft 1 2, the clutch 
disk 38 overcomes the restoring force, which is gener- 
ated by the resilient deformation of the wave washers 
56, and is thus axially moved. Thereby, the engagement 
between the clutch disk 38 (the mating female portions 

45 50, 52) and the input disk 28 (the mating male portions 
34, 36) is released, and thus relative rotation between 
the clutch disk 38 and the input disk 28 occurs. 
[0042] When the wave washers 56 are used as the 
resilient members, the resilient members are not dete- 

50 riorated by the oil, such as grease. Thus, deterioration 
of the resilient members can be advantageously limited. 
[0043] Furthermore, the resistive force, which Is ap- 
plied against the axial movement of the clutch disk 38, 
is implemented by the restoring force of the wave wash- 

55 ers 56, which are resiliently deformed. Thus, the force 
(the declutching force), which is required to axially move 
the clutch disk 38, is stabilized, resulting in an improve- 
ment in the clutch performance. Furthermore, when the 
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resilient members are made of the wave washers 56, 
the accommodating space for accommodating the resil- 
ient members can be reduced or thinned to allow a re- 
duction in the device size. 

[0044] Furthermore, in the clutch device 1 0, the wave 5 
washers 56 are received in the receiving portion 54 of 
the clutch disk 39 of the clutch device 10. and the re- 
ceiving portion 54 is closed by the clutch base 20. Thus, 
the wave washers 56 are arranged around the output 
shaft 1 2 without positional deviation relative to the clutch io 
base 20 and the clutch disk 38. Therefore, the wave 
washers 56 can apply the stable urging force (the resil- 
iently deforming force) to both the clutch base 20 and 
the clutch disk 38. 

[0045] As described above, in the clutch device 1 0 of is 
the first embodiment, the damage to the components or 
the burnout of the motor main body can be limited at the 
time of locking the output shaft 12. Furthermore, in the 
normal operational state, the sliding loss is relatively 
small, and the transmission efficiency of the rotation is 20 
relatively high. Thus, generation of a noise is effectively 
limited. Furthermore, the clutch device 10 is formed as 
the complete sub-assembly of the output shaft 1 2, which 
does not require any additional component. Thus, the 
clutch device 10 can be handled as the single compo- 25 
nent. 

[0046] In the first embodiment, the wave washers 56 
are used as the resilient members of the clutch device 
10. However, the resilient members of the clutch device 
1 0 are not limited to the wave washers 56. 30 
[0047] For example, as in a case of a clutch device 
(serving as an output shaft assembly of the present in- 
vention) 11 shown in FIG. 3. a circular disk shaped rub- 
ber member 58 may be used as the resilient member. 
The resistive force, which is applied to the clutch disk 35 
38 to limit the axial movement of the clutch disk 38, can 
be implemented by the restoring force of the rubber 
member 58, which is resiliently compressively de- 
formed. In such a case where the rubber member 58 is 
used as the resilient member, at the time of normal op- 
oration (normal use), the rubber member 58, which is 
not resiliently defonned in the normal operation, serves 
as a spacer that maintains the engaged state between 
the clutch disk 38 (the mating female portions 50, 52) 
and the input disk 28 (the mating male portions 34, 36). - 45 
Since it is possible to stop application of the urging force 
for maintaining the engagement between the clutch disk 
38 (the mating female portions 50, 52) and the input disk 
28 (the mating male portions 34, 36) in the normal op- 
eration, effects of long term stress, which is caused by, so 
for example, deformation of the resilient member, can 
be reduced to limit deterioration of the resilient member. 
[0048] Furthermore, the resilient .member(s) is not 
limited to the wave washer 56 or the rubber member 58 
and can be further alternatively a compression coil ss 
spring or a Belleville spring. 

[0049] Furthermore, in these cases, at the time of the 
normal state (the state where the clutch disk 38 does 



not move toward the clutch base 20), each resilient 
member, such as the rubber member 58, may apply the 
urging force between the clutch base 20 and the clutch 
disk 38. Aftematively, each resilient member, such as 
the rubber member 58. may apply the urging force (the 
restoring force) against the clutch disk 38 only when the 
clutch disk 38 is moved toward the clutch base 20, i.e.. 
only when the mating male portions 34, 36 try to move 
away from the mating female portions 50, 52. 
[0050] Next, other embodiments will be described. It 
should be noted that components similar to those of the 
first embodiment will be indicated by the same numerals 
throughout the other embodiments and will not be de- 
scribed again for the sake of simplicity. 

(Second Embodiment) 

[0051] FIG. 4 is a perspective exploded view of a 
clutch device (serving as an output shaft assembly of 
the present invention) 60 according to a second embod- 
iment of the present invention. 
[0052] The clutch device 60 has a structure, which is 
basically the same as that of the clutch device 1 0 of the 
first embodiment. However, the clutch device 60 in- 
cludes a clutch base 62 in place of the clutch base 20 
and also Includes a clutch disk (the second rotatable 
member) 64 in place of the clutch disk 38. 
[0053] The clutch base 62 is formed into a cup shape 
and Includes a base wall 68 and a peripheral wall 70. A 
support hole 66, which corresponds to the output shaft 
12, is formed through the base wall 68. The peripheral 
wall 70 extends from a peripheral edge of the base wall 
68 in the axial direction of the output shaft 12. The sup- 
port hole 66 is secured to the rotation restraining portion 
14 of the output shaft 12, so that the clutch base 62 ro- 
tates integrally with the output shaft 12. Fitting female 
guide portions 72. 74 are provided in an opening side 
peripheral part of the peripheral wall 70. 
[0054] The clutch disk 64 is formed as a circular disk 
shaped body and has a shaft hole 76 that corresponds 
to the output shaft 12. The output shaft 12 (the relatively 
rotatable shaft portion 18) is received through the shaft 
hole 76 of the clutch disk 64. The clutch disk 64 is locat- 
ed on the other axial end side of the output shaft 1 2 (the 
clutch base 62 side) with respect to the input disk 28 
and is supported by the output shaft 1 2 in such a manner 
that the clutch disk 64 is movable relative to the output 
shaft 1 2 in the axial direction of the output shaft 1 2, Fur- 
thermore, a pair of fitting male portions 78, 80 is provid- 
ed to correspond with the fitting female guide portions 
72, 74 of the clutch base 62 In an outer peripheral part 
of the clutch disk 64. The fitting male portions 78, 80 are 
opposed to one another in a circumferential direction of 
the clutch disk 64, i.e., are displaced 180 degrees from 
one another in the circumferential direction of the clutch 
disk 64 and protrude In a radial direction of the output 
shaft 12. The fitting male portions 78, 80 of the clutch 
disk 64 are axially moved and are fitted into the fitting 
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female guide portions 72. 74 of the clutch base 62. In 
this way, the clutch disk 64 is rotated together with the 
clutch base 62 (i.e., the output shaft 12) and is axially 
nnovable relative to the clutch base 62 in the axial direc- 
tion of the output shaft 12. 

[0055] Furthermore, similar to the first embodiment, 
two pairs of mating female portions 50, 52 are recessed 
in a back surface of the clutch disk 64 (an input disk 28 
side, i.e., the one axial end side of the output shaft 12). 
[0056] Furthermore, an Interior of the clutch base 62. 
i.e., an internal space defined by the base wall 68 and 
the peripheral wall 70 forms a receiving portion 82. The 
clutch disk 64 is fitted to the opening side peripheral part 
of the peripheral wall 70 of the clutch base 62 in such a 
manner that the clutch disk 64 closes the receiving por- 
tion 82. 

[0057] The receiving portion 82 receives a rubber 
member 84, which serves as the resilient member. The 
rubber member 84 Is arranged between the clutch base 
62 (the base wall 68) and the clutch disk 64. The rubber 
member 84 applies a predetermined resistive force (a 
restoring force generated at the time of resiliently com- 
pressive deformation of the rubber member 84 caused 
by axial movement of the clutch disk 64) against the ax- 
ial movement of the clutch disk 64 toward the other out- 
put shaft 12 axial end side (toward the clutch base 62 
side) from the engaged state, in which the mating male 
portions 34, 36 of the input disk 28 and the mating fe- 
male portions 50, 52 of the clutch disk 64 are engaged 
with one another. 

[0058] The other components are the same as those 
of the clutch device 10 of the first embodiment. 
[0059] Next, operation of the second embodiment will 
be described. 

[0060] The clutch device 60 provides the advantages 
similar to those of the clutch device 10 of the first em- 
bodiment. 

[0061] More specifically, in the normal operational 
state, when the drive force is supplied to the input disk 
28 to rotate the input disk 28 about the output shaft 12, 
the rotational drive force is transmitted from the input 
disk 28 to the clutch disk 64 through the mating male 
portions 34, 36 and the mating female portions 50, 52. 
Since the clutch disk 64 is engaged with the clutch base 
62, which is secured to the output shaft 1 2, the rotational 
drive force transmitted to the clutch disk 64 is transmit- 
ted from the clutch disk 64 to the clutch base 62. Thus, 
the output shaft 12 is rotated together with the clutch 
disk 64 and the clutch base 62. 
[0062] Here, even in the case of the clutch device 60, 
in the normal operational state (the rotating state), as 
discussed above, at the time of transmitting the rotation- 
al drive force from the input disk 28 to the output shaft 
12, the rotational drive force can be transmitted without 
causing sliding movement of any relevant components. 
More specifically, the resistive force of the rubber mem- 
ber 84, which is applied against the axial movement of 
the clutch disk 64 from the engaged state of the clutch 



disk 64 to maintain the engaged state between the mat- 
ing male portions 34, 36 of the input disk 28 and the 
mating female portions 50, 52 of the clutch disk 64, is 
not wasted as the sliding frictional force. Thus, it is pos- 

5 sible to limit a reduction in the transmission efficiency of 
the rotation. Furthermore, the rotational drive force can 
be transmitted without causing sliding movement of any 
relevant components. Thus, generation of a noise, 
which would be generated by the sliding movement of 

^0 the relevant components, can be advantageously limit- 
ed. 

[0063] Furthermore, as discussed above, the resis- 
tive force of the rubber member 84, which is applied 
against the axial movement of the clutch disk 64 from 

^5 the engaged state to maintain the engagement between 
the mating male portions 34, 36 and the mating female 
portions 50, 52, is received by the clutch base 62, which 
is secured to the output shaft 12, and is also received 
by the input disk 28. which is supported by the output 

20 shaft 1 2 in a manner that limits axial removal of the input 
disk 28 from the output shaft 12. That is, the force for 
maintaining the engaged state is supported by the two 
constituent components, i.e. , the clutch base 62 and the 
input disk 28, which are installed to the output shaft 12. 

25 In other words, the clutch device 60 is formed as a com- 
plete sub-assembly of the output shaft 12, which does 
not require any additional component, such as a hous- 
ing, to serve as the sub-assembly. Thus, the clutch de- 
vice 60 can be handled as the single component, which 

30 is formed as the sub-assembly of the output shaft 1 2. 
[0064] For example, when an excessively large exter- 
nal force (load) is applied to the output shaft 12, the out- 
put shaft 1 2 is reversely rotated or is arrested. Then, the 
clutch disk 64, which is rotated together with the output 

35 shaft 1 2 (the clutch base 62), receives a rotational force 
. through the clutch base 62 to rotate the clutch disk 64 
relative to the input disk 28. Since the lateral walls 34a, 
36a of the mating male portions 34, 36 of the input disk 
28 and the lateral walls 50a, 52a of the mating female 

40 portions 50, 52 of the clutch disk 64 have the slant sur- 
faces (i.e., having the trapezoidal cross section), the 
force component is generated in the clutch disk 64 in 
the axial direction of the output shaft 12 toward the 
clutch base 62 due to the relative rotational force gen- 

45 erated by the relative rotation between the input disk 28 
and the clutch disk 64. When this relative rotational force 
(the force component) becomes equal to or greater than 
a predetermined value, the clutch disk 64 overcomes 
the resistive force applied from the rubber member 84 

50 and is forcefully moved in the axial direction of the output 
shaft 12 to release the engagement (i.e., releasing the 
engagement by moving the mating male portions 34, 36 
away from the mating female portions 50, 52 of the 
clutch disk 64). Thus, relative rotation between the 

55 clutch disk 64, i.e. . the output shaft 12 and the input 
disk 28 occurs. 

[0065] In this way, it is possible to limit damage to 
each component or burnout of the motor main body, 
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which is connected to the input disk 28. Furthernnore, it 
is not required to set the strength of each corresponding 
component upon consideration of the application of 
such an excessively large external force (load). 
[0066] As discussed above, the clutch device 60 of 
the second embodiment provides the advantages simi- 
lar to those of the clutch device 10 of the first embodi- 
ment. Thus, the damage to the components or the burn- 
out of the motor main body can be limited at the time of 
locking the output shaft 12. Furthermore, in the normal 
operational state, the sliding loss is relatively small, and 
the transmission efficiency of the rotation is relatively 
high. Thus, generation of a noise is effectively limited. 
Furthermore, the clutch device 60 is formed as the com- 
plete sub-assembly of the output shaft 12, which does 
not require any additional component. Thus, the clutch 
device 10 can be handled as the single component. 

(Third Embodiment) 

[0067] With reference to FIGS. 5 to 1 4, a wiper motor 
apparatus 90 of the third embodiment will be described. 
[0068] The wiper motor apparatus 90 is formed to 
drive the wiper system (the wiper W) of the vehicle and 
includes a motor main body 92. a motion converting 
mechanism (also referred to as a swing mechanism) 94 
and the clutch device 10. 

[0069] The clutch device 1 0 of the first embodiment is 
used as the clutch device 1 0 of the present embodiment. 
The clutch device 10 is received in a housing 96, and 
the output shaft 12 projects outwardly from the housing 

96. 

[0070] A yoke housing 98 of the motor main body 92 
is formed as a flat type cup shaped cylindrical housing, 
which has one axial end formed by a drawing process 
and which has a predetermined cross section that ex- 
tends in a direction perpendicular to the axis of the ro- 
tatable shaft 1 1 0. A transverse direction of the predeter- 
mined cross section of the flat type cup shaped cylindri- 
cal housing coincides with the axial direction of the out- 
put shaft 12. The opening of the yoke housing 98 is in- 
tegrally connected to the housing 96. A bearing 102 is 
arranged in a base wall 100 of the yoke housing 98. A 
dielectric resin end housing 104 is secured to the other 
end of the yoke housing 98. 

[0071] A bearing 106 is arranged in the center of the 
end housing 104. The rotatable shaft 110 of the arma- 
ture 108 is supported by the bearing 106 of the end 
housing 104 and the bearing 102 of the yoke housing 
98, and the armature 1 08 is received in the yoke housing 
98. Magnets 1 1 2 are secured to an inner peripheral wall 
of the yoke housing 98, which is opposed to the arma- 
ture 108. 

[0072] Brushes 1 1 4 are held by brush cases, respec- 
tively, in the end housing 104. Each brush 114 is formed 
as a generally square rod and is urged against a com- 
mutator 116 of the armature 108. A connecting pigtail 
118 extends from each brush 114, and a distal end of 



the pigtail 118 Is connected to a corresponding power 
supply connective line. 

[0073] The rotatable shaft 1 1 0 of the motor main body 
92 (the annature 108) is connected to a worm gear 1 22 
5 of the motion converting mechanism 94 through a cou- 
pling 120. 

[0074] One end of the worm gear 1 22 is rotatably sup- 
ported by the housing 96 through a bearing 124. The 
other end of the worm gear 122 is rotatably supported 

10 by the housing 96 through a bearing 1 26. The womi gear 
122 is meshed with a worm wheel 128. 
[0075] The worm wheel 1 28 is meshed with the worm 
gear 122 and is received in the housing 96. The worm 
wheel 128 rotates about a rotatable shaft 1 30, which ex- 

15 tends in a direction perpendicular to the axis of the worm 
gear 122 (the rotatable shaft 110). 
[0076] A sector gear 132, which serves as a swing 
member, is connected to the worm wheel 1 28. As shown 
In FIGS. 11 and 12, one end of the sector gear 132 is 

20 rotatably supported by a support shaft 1 34. The support 
shaft 134 is provided to a corresponding point of the 
womri wheel 128, which is different from that of the ro- 
tatable shaft 130, i.e., which is radially displaced from 
the rotatable shaft 130. A toothed portion 136 is formed 

25 In the other end of the sector gear 1 32 and is meshed 
with the input disk 28 of the clutch device 10. One end 
of a holding lever 138 is connected to the sector gear 
132 through a support shaft 140. The other end of the 
holding lever 1 38 is rotatably connected to the rotational 

30 center of the input disk 28, i.e., to the output shaft 12. 
In this way, a shaft-to-shaft pitch between the support 
shaft 1 40 and the output shaft 1 2 is maintained, and the 
meshed state between the sector gear 1 32 and the input 
disk 28 is maintained. Therefore, when the worm wheel 

35 1 28 is rotated, the sector gear 1 32 is swung to recipro- 
cate the input disk 28. 

[0077] The clutch device 10 of the present embodi- 
ment is the clutch device 10 of the first embodiment, as 
discussed above. In the present embodiment, a stopper 

40 projection 1 42 is formed in the housing 96 to correspond 
with the fitting male portion 26, which projects longer in 
the radial direction In comparison to the fitting male por- 
tion 24 in the clutch base 20 of the clutch device 10. 
[0078] The stopper projection 1 42 is formed as an ar- 

45 cuate body and is located in a rotational moving path of 
the fitting male portion 26, along which the fitting male 
portion 26 moves during the rotation of the clutch base 
20. One circumferential end of the stopper projection 
142 forms a rotation limiter 144, and the other circum- 

50 ferential end of the stopper projection 1 42 forms a rota- 
tion limiter 1 46. That is, each of the rotation Jimiters 1 44, 
146 of the stopper projection 142 can engage the fitting 
male portion 26. When the fitting male portion 26 engag- 
es the rotation limiter 144 or the rotation limiter 146 of 

55 the stopper projection 1 42, further rotation of the clutch 
base 20 is limited. Thus, at the time of rotating the clutch 
base 20 (the output shaft 12) together with the clutch 
disk 38 through application of the rotational drive force 
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of the input disk 28 to the clutch base 20. when the fitting 
male portion 26 engages the rotation iimiter 144 or the 
rotation Iimiter 1 46 of the stopper projection 1 42. the fur- 
ther rotation of the clutch base 20 (the output shaft 12) 
is forcefully limited. Thus, relative rotation between the s 
input disk 28 and the clutch base 20 (the output shaft 
12) occurs. 

[0079] Furthermore, as discussed above, when the 
mating male portions 34. 36 of the input disk 28 are re- 
ceived In. I.e.. are engaged with the mating female por- io 
tions 50, 52 of the clutch disk 38, the rotational force Is 
transmitted from the input disk 28 to the clutch disk 38. 
Also, even In the disengaged state where the mating 
male portions 34, 36 of the input disk 28 are disengaged 
from the mating female portions 50. 52 of the clutch disk is 
38, i.e.. in the state where the clutch disk 38 is axially 
displaced toward the clutch base 20 from the engaged 
position (a first axial position) to the disengaged position 
(a second axial position), a predetermined frictional 
force is generated between the mating male portions 34, 20 
36 of the input disk 28 and the base wall 42 of the clutch 
disk 38 due to the urging force (the restoring force) of 
the wave washers 56 to rotate the clutch disk 38 togeth- 
er with the input disk 28. During this rotation, the clutch 
disk 38 is coupled with the Input disk 28 at a reduced 25 
rotational coupling force, which is smaller than the max- 
imum coupling force that is achieved through the en- 
gagement between the mating male portions 34, 36, of 
the input disk 28 and the mating female portions 50, 52 
of the clutch disk 38. The frictional force of the wave 30 
washers 56 is set to achieve this rotation of the clutch 
disk 38 together with the input disk 28 at the reduced 
rotational coupling force even In the above disengaged 
state of the mating male portions 34, 36 and the mating 
female portions 50, 52. 35 
[0080] A rear surface side of the housing 96, in which 
the clutch device 10 and the motion converting mecha- 
nism 94 are received, is closed by a cover plate 148. 
[0081 ] Furthermore, the wiper W is directly or indirect- 
ly connected to the output shaft 1 2, which is reciprocally 40 
rotated by the input disk 28. In the case where the wiper 
W is indirectly connected to the output shaft 1 2, the wip- 
er W may be connected to the output shaft 12 through, 
for example, a link or a rod. The wiper W is reciprocally 
rotated through reciprocal rotation of the output shaft 1 2. 45 
[0082] Nextiioperation of the third embodiment will be 
described. 

[0083] In the above wiper motor apparatus 90, when 
the motor main body 92 (the armature 108) is rotated, 
the rotational force is transmitted to the worm wheel 1 28 so 
through the worm gear 122 to rotate the worm wheel 
128. When the worm wheel 128 is rotated, the sector 
gear 1 32, which is connected to the worm wheel 1 28, is 
swung. The swing motion of the sector gear 1 32 causes 
reciprocal rotation of the input disk 28. ss 
[0084] In the normal operational state, as discussed 
with reference to the first embodiment, the mating male 
portions 34. 36 of the Input disk 28 of the clutch device 



10 are engaged with, i.e.. are fitted to the mating female 
portions 50, 52, respectively, of the clutch disk 38. Thus, 
the clutch disk 38 Is coupled with the Input disk 28 at the 
maximum rotational coupling force to rotate integrally 
with the input disk 28 without making relative rotation 
between the input disk 28 and the clutch disk 38. In this 
state, even when the clutch disk 38 tries to move to re- 
lease the engagement between the mating male por- 
tions 34. 36 and the mating female portions 50, 52. the 
predetermined resistive force is applied from the wave 
washers 56 to the clutch disk 38. Thus, the engagement 
between the mating male portions 34, 36 and the mating 
female portions 50, 52 Is maintained. The fitting male 
portions 24, 26 of the clutch base 20 are fitted into the 
fitting female guide portions 46. 48. respectively, of the 
clutch disk 38 in a manner that allows relative axial 
movement between the fitting male portions 24, 26 of 
the clutch base 20 and the fitting female guide portions 
46, 48 of the clutch disk 38 in the axial direction of the 
output shaft 12. Thus, as shown in FIGS. 8. 11 and 13, 
the clutch device 10 is placed in a coupled state. In the 
coupled state, when the input disk 28 is reciprocally ro- 
tated, the rotational drive force is transmitted from the* 
input disk 28 to the clutch disk 38 through the mating 
male portions 34, 36 and the mating female portions 50, 
52. Since the clutch disk 38 is engaged with the clutch 
base 20, which is secured to the output shaft 12, the 
rotational drive force, which is transmitted to the clutch 
disk 38, is transmitted from the clutch disk 38 to the 
clutch base 20. Therefore, the output shaft 12 is rotated 
together with the clutch disk 38 and the clutch base 20. 
[0085] In this way, the wiper W, which is connected to 
the output shaft 12, is reciprocally swung upon recipro- 
cal rotation of the output shaft 12. 
[0086] In the wiper motor apparatus 90, in the normal, 
operational state (a rotating state), at the time of trans- 
mitting the rotational drive force from the input disk 28 
of the clutch device 10 to the output shaft 12, the rota- 
tional drive force can be transmitted without causing - 
sliding movement of any relevant component. In other 
words, the resistive force of the wave washers 56. which 
Is applied to the clutch disk 38 to limit axial movement 
of the clutch disk 38 from the engaged state to maintain, 
the engaged state between the mating male portions 34, 
36 of the input disk 28 and the mating female portions 
50. 52 of the clutch disk 38, is not wasted as the sliding 
frictional force. Therefore, a reduction in the transmis- 
sion efficiency of the rotation can be advantageously 
limited. Also, since the rotational drive force can be, 
transmitted without causing the sliding movement of the 
relevant components, generation of a noise, whk^h 
could be generated upon sliding movement of the rele- 
vant corriponents, can be limited. 
[0087] For example, when an excessively large exter- 
nal force (load), which is equal to or greater than a pre- 
determined value, is applied to the output shaft 12 
through the wiper W. the output shaft 12 Is reversely ro- 
tated or Is arrested. Then, the clutch disk 38, which Is 
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rotated together with the output shaft 1 2 (the clutch base 
20), receives a rotational force through the clutch base 
20 in a direction that causes rotation of the clutch disk 
38 relative to the input disk 28. Since the lateral walls 
34a, 36a of the mating male portions 34, 36 of the input 
disk 28 and the lateral walls 50a, 52a of the mating fe- 
male portions 50, 52 of the clutch disk 38 have the slant 
surfaces (i.e., having the trapezoidal cross section), the 
force component is generated in the clutch disk 38 in 
the axial direction of the output shaft 12 toward the 
clutch base 20 due to the relative rotational force gen- 
erated by the relative rotation between the input disk 28 
and the clutch disk 38. That Is. a portion of the relative 
rotational force generated by the relative rotation be- 
tween the input disk 28 and the clutch disk 38 serves as 
the force component, which moves the clutch disk 38 in 
the axial direction of the output shaft 12 to release the 
engagement between the mating male portions 34, 36 
of the input disk 28 and the mating female portions 50. 
52 of the clutch disk 38. When this relative rotational 
force (the force component) becomes equal to or great- 
er than a predetermined value, the clutch disk 38 over- 
comes the resistive force and is thus forcefully moved 
in the axial direction of the output shaft 1 2 to release the 
engagement between the mating male portions 34, 36 
of the input disk 28 and the mating female portions 50. 
52 of the clutch disk 38. That is, as shown In FIGS. 9 
and 14, the clutch device 10 Is placed in an uncoupled 
state, i.e., In a declutched state. Thus, the clutch disk 
38, I.e., the output shaft 12 is rotated relative to the Input 
disk 28. 

[0088] In this way, it is possible to limit damage to 
each component of the clutch device 10, damage to 
each component (such as the sector gear 132 or the 
holding lever 1 38 connected to the input disk 28) of the 
motion converting mechanism 94 or burnout of the mo- 
tor main body 92. Furthermore, the strength of each cor- 
responding component can be set without considering 
the application of such an excessively large external 
force (load) to that component. 
[0089] As discussed above, in the wiper motor appa- 
ratus 90 of the third embodiment, the advantages similar 
to those of the first embodiment are achieved. Thus, it 
is possible to protect the drive force transmitting com- 
ponents (the components, such as the sector gear 1 32, 
the worm wheel 128, the worm gear 122 and the motor 
main body 92, which are located between the output 
shaft 12 and the armature 108), which are located after 
the output shaft 12. Furthermore, it is possible to limit 
the burnout of the motor main body 92. Also, the wiper, 
which is connected to the output shaft 12. can be pro- 
tected since the declutching of the clutch device 10 
causes absorption of shocks applied to the wiper W. : . 
[0090] Furthermore, In the normal operation, the slid-- 
ing loss is relatively small, and the transmission efficien- 
cy of the rotation is relatively high. Thus, generation of 
a noise is effectively limited. Also, the input disk 28 is 
reciprocally rotated at the decelerated speed through 



the motion converting mechanism 94 (the worm gear 
122, the womri wheel 128 and the sector gear 132). 
Thus, the output shaft 12 can be driven by the relatively 
large torque. Therefore, the wiper W, which is connected 
5 to the output shaft 1 2, can be appropriately reciprocally 
driven. 

[0091 ] Therefore, the wiper motor apparatus 90 is al- 
so suitable as a rear wiper motor apparatus for wiping 
a rear window of the vehicle or is also suitable as a wiper 

10 motor apparatus of a vehicle, such as a truck or a con- 
structor having a cab-over type cockpit, which will likely 
have an excessively large force (load) on the output 
shaft 1 2 through the wiper W at the time of, for example, 
application of heavy snow, which is accumulated on a 

15 roof of the vehicle, to the wiper arm upon vertical falling 
of the heavy snow along the glass surface. 
[0092] In the third embodiment, the wiper motor ap- 
paratus 90 includes the clutch device 10 of the first em-, 
bodiment. However, the present invention is not limited 

20 to this. For example, the clutch device 60 of the second 
embodiment can be used as the clutch device of the wip- 
' er motor apparatus 90. 

[0093] Even In this case, the advantages similar to 
those discussed above with reference to the wiper motor 

25 -apparatus 90 can be achieved. Furthermore, in the case 
where the clutch device 60 of the second embodiment 
shown in FIG. 4 is used in the wiper motor apparatus 
90, a projection 71 (FIG. 4). which engages the rotation 
llmiter 144 or 146 of the stopper projection 142, may be 

30 formed in the peripheral wall TO of the clutch base 62. 
In this way, the rotation of the clutch base 62 (the output 
shaft 12) can be limited within the predetermined range. 

(Fourth Embodiment) 

35 

[0094] FIG. 1 5 is a cross sectional view of a motor ap- 
paratus 150 according to a fourth embodiment of the 
present Invention. 

[0095] The motor apparatus 150 has a structure, 
40 which Is basically the same as that of the wiper motor 
apparatus 90 of the first embodiment. The motor appa- 
ratus 1 50 Includes a motor main body 92, a motion con- 
verting mechanism 1 52 and a clutch device (serving as 
an output shaft assembly of the present invention) 1 54. 
45 [0096] The motor main body 92 has the stoicture, 
which Is substantially the same as that of the motor main 
- body 92 of the third embodiment. In the third embodi- 
- ment, the motor main body 92 (the armature 108) is ro- 
tated in the single direction. In contrast, in the present 
50 embodiment,- the motor main body 92 is rotated in the 
normal direction and in the reverse direction between 
the rotation limiters .144, 146 of the stopper projection 
142. . 

[0097] In the motion converting mechanism 152, the 
55 sector gear 132 and the holding lever 138 of the first 
embodiment are eliminated. Thus, the motor converting 
mechanism 152 includes the worm gear 122 and the 
worm wheel 128. 
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[0098] Furthermore, the worm wheel 1 28 also serves 
as an Input disk of the clutch device 154. That is. the 
worm wheel 128 functions as the input disk (or the first 
rotatable member) of the clutch device 154. In other 
words, the clutch device 154 has the structure, which is 
basically the same as that of the clutch device 10 of the 
first embodiment or of the third embodiment. However, 
the clutch device 154 is constructed In such a manner 
that the input disk 28 of the first embodiment is provided 
with the worm teeth, which are meshed with the worm 
gear 122. 

[0099] In this motor apparatus 150, when the motor 
main body 92 (the armature 1 08) is rotated, the rotation- 
al force Is transmitted to the worm wheel 128 through 
the worm gear 122 to rotate the worm wheel 128. 
[01 00] Here, the worm wheel 1 28 serves as the input 
disk (or the first rotatable member) of the clutch device 
1 54, i.e.. the worm wheel 1 28 functions as the input disk 
(or the first rotatable member) of the clutch device 1 54. 
Thus, In the normal operation, as discussed with refer- 
ence to the third embodiment, the output shaft 12 is ro- 
tated integrally with the worm wheel 128. 
[0101] Even in this motor apparatus 150, at the time 
of transmitting the rotational drive force in the clutch de- 
vice 154 in the normal operational state (the rotating 
state), the rotational drive force can be transmitted with- 
out causing sliding movement of any relevant compo- 
nents. Thus, a reduction in the transmission efficiency 
of the rotation can be limited. Furthermore, since the ro- 
tational drive force can be transmitted without causing 
the sliding movement of any relevant components, gen- 
eration of a noise, which would be caused by the sliding 
movement of the relevant components, can be advan- 
tageously limited. 

[01 02] For example, when an excessively large exter- 
nal force (load) is applied to the output shaft 1 2, the out- 
put shaft 12 is reversely rotated or is arrested. Then, as 
discussed in the third embodiment, relative rotation oc- 
curs between the output shaft 12 and the worm wheel 
128. In this way, it is possible to limit damage to each 
component of the clutch device 154, damage to each 
component of the motion converting mechanism 152, 
such as the worm gear 122 connected to the worm 
wheel 1 28, and burnout of the motor main body 92. Fur- 
thermore, it is not required to set the strength of each 
corresponding component upon consideration of the ap- 
plication of such an excessively large external force 
(load) to that component. 

[0103] As discussed above, In the motor apparatus 
150 of the fourth embodiment, advantages similar to 
those of the clutch device 10 of the first embodiment or 
those of the wiper motor apparatus 90 of the third em- 
bodiment are achieved. Thus, it is possible to protect 
the drive force transmitting components (the compo- 
nents, such as the worm wheel 1 28, the worm gear 1 22 
and the motor main body 92, which are located between 
the output shaft 12 and the armature 108), which are 
located after the output shaft 12. Furthermore, it is pos- 



sible to limit the bumout of the motor main body 92. 
[0104] Furthermore, In the normal operational state, 
the sliding loss is relatively small, and the transmission 
efficiency of the rotation is relatively high. Thus, gener- 
5 ation of a noise Is effectively limited. Also, the output 
shaft 12 can be driven by the relatively large torque. 
Therefore, the motor apparatus 1 50 is suitable as a drive 
source of the wiper system or of a sunroof system. 

10 (Fifth Embodiment) 

[0105] FIG. 16 is a cross sectional view showing a 
wiper motor apparatus 290, which has a clutch device 
(serving as an output shaft assembly of the present in- 
15 vention) 21 0 of a fifth embodiment of the present inven- 
tion. 

[0106] The wiper motor apparatus 290 has a struc- 
ture, which is similar to that of the wiper motor apparatus 
90 of the third embodiment and which includes the 

20 clutch device 210. 

[01 07] As shown in FIGS. 1 7 and 1 8, the output shaft 
12, to which the clutch device 210 is assembled, in- 
cludes a cylindrical portion 213 having a circular cross 
section at the distal end side (the upper side in FIGS. 

25 ^7 and 18) of the output shaft 12. A base end side (the 
lower side in FIGS. 17 and 18) of the output shaft 12 
Includes a relative rotation limiting portion 214. The rel- 
ative rotation limiting portion 214 has a generally rec- 
tangular cross section (having a double D-cut cross sec- 

30 tlonal shape Including two flat surfaces, which are dis- 
placed from one another by 130 degrees in the circum- 
ferential direction, and two arcuate surfaces, which con- 
nect between the flat surfaces). 
[0108] As shown in FIG. 16, the cylindrical portion 21 3 

35 of the output shaft 1 2 is rotatably supported by a bearing 
member 250, which is secured to the housing 96. Axial 
ridges 21 6a are formed in the arcuate surfaces in a distal 
end side (a cylindrical portion 213 side) of the relative 
rotation limiting portion 21 4 to form a rotation restraining 

40 portion 216. A removal limiting portion 218 is formed in 
a base end of the relative rotation limiting portion 214. 
[0109] An engaging base (the base member) 220. 
which serves as a large diameter portion having a large 
diameter in the radial direction of the output shaft 12, is 

^5 secured to the rotation restraining portion 21 6 of the rel- 
ative rotation limiting portion 214 by,, for example, press 
- fitting in a coaxial manner with respect to the output shaft . 
12. That is, the engaging base 220 Is supported by the 
output shaft 1 2 In such a manner that the engaging base 

50 220 Is.axially immovable relative to the output shaft 12 - 
and is non-rotatable-relativeto the output «haft 12. The 
engaging base 220 is formed Into a circular disk shaped 
body and has a support hole 222 In its center. The sup- 
port hole 222 has a generally rectangular cross section 

55 (the double D-cut cross sectional shape), which corre- 
sponds to the relative rotation limiting portion 21 4 of the 
output shaft 12. When the support hole 222 is securely 
connected to the rotation restraining portion 2 1 6, the en- 
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gaging base 220 rotates together with the output shaft 
12 while being axialiy immobilized relative to the output 
shaft 12. Furthermore, a stopper portion 226 is fomied 
in an outer peripheral edge of the engaging base 220 
and protrudes in the radial direction (the radial direction 
of the output shaft 12). The stopper portion 226 corre- 
sponds to the stopper projection 1 42 fomied in the hous- 
ing 96. 

[01 1 0] The structure is not limited to the one, in which 
the output shaft 12 and the engaging base 220 are 
formed separately and thereafter securely connected 
together. For instance, it is possible to provide another 
structure, in which the output shaft 12 and the engaging 
base 220 are formed integrally through, for example, a 
cold forging process (the structure, in which the flange 
like large diameter portion is formed integrally in the out- 
put shaft). 

[01 1 1 ] A gear member 228, which serves as an input 
disk (or the first rotatable member), is installed to the 
removal limiting portion 218 of the relative rotation lim- 
iting portion 214 in a coaxial manner with respect to the 
output shaft 12. The gear member 228 is fonned into a 
cylindrical body and has a circular shaft hole 230 in the 
center of the gear member 228. The removal limiting 
portion 218 of the output shaft 12 is received through 
the shaft hole 230, and the clip 32 is installed to the end 
of the removal limiting portion 218. Thus, the gear mem- 
ber 228 is supported by the output shaft 12 at the one 
axial end side (the side opposite from the engaging base 
220) In such a manner that the gear member 228 is non- 
detachable from the output shaft 12 in the axial direction 
of the output shaft 1 2 and is rotatable relative to the rel- 
ative rotation limiting portion 214 of the output shaft 12. 
Therefore, in this case, the portion of the relative rotation 
limiting portion 214 of the output shaft 12, to which the 
gear member 228 is installed, serves as the relatively 
rotatable shaft portion of the output shaft 1 2, like the rel- 
atively rotatable shaft portion 1 8 of the first embodiment. 
In the fifth embodiment, the gear member 228 is a sin- 
tered metal product, which is formed by a powder met- 
allurgy process in the following manner. That is, first, 
powder alloy is filled in a mold unit. Then, the powder 
alloy is molded in the mold unit by compression molding 
and is then sintered. The sintered metal product in- 
cludes lubricant oil. 

^[01 12] Gear teeth 234 are formed in an outer periph- 
eral part of one axial end of the gear member 228, which 
is opposite from the engaging base 220. The gear teeth 
234 are meshed with the toothed portion 1 36 of the sec- 
tor gear 1 32 of the swing mechanism 94. When the drive 
force is supplied from the sector gear 132, the gear 
member 228 rotates about the output shaft 12. 
[0113] Furthermore, as shown in FIG. 18, a connect- 
ing wall 235 is formed in the gear member 228 at the • 
other axial end side of the gear teeth 234 (the engaging 
base 220 side that is opposite from the holding lever 
1 38) to connect axial ends of the gear teeth 234 togeth- 
er. The connecting wall 235 and the holding lever 138 



hold the toothed portion 1 36 of the sector gear 1 32 ther- 
ebetween in the thickness direction of the toothed por- 
tion 136 of the sector gear 132. That is, the connecting 
wall 235 is opposed to the one end surface of the 
5 toothed portion 136 in the thickness direction, and the 
holding lever 1 38 is opposed to the other end surface of 
the toothed portion 136 in the thickness direction. Thus, 
movement of the sector gear 1 32 in the thickness direc- 
tion is limited. 

10 [0114] Furthermore, a cylindrical peripheral surface 
236. which is coaxial with the output shaft 12, is formed 
in an outer peripheral part of the gear member 228, 
which is opposite from the gear teeth 234 with respect 
to the connecting wall 235. The cylindrical peripherals 
15 surface 236 is rotatably supported by a bearing member 
252, which is secured to the housing 96. That is, on the 
other axial end side of the gear teeth 234, the gear mem- 
ber 228 has a circular disk shaped flange, which is co- 
axial with the output shaft 12, and the outer peripheral 
20 surface (the cylindrical peripheral surface 236) of this 
flange is supported by the bearing member 252, 
[0115] Furthermore, four engaging projections (mat- 
ing male portions or first side mating portions) 237 
project toward the engaging base 220 in an outer pe- 
25 ripheral edge of an end surface of the gear member 228, 
which is located on the other axial end side (the engag- 
ing base 220 side, i.e., the other axial.end side of the 
output shaft 12). The engaging projections 237 are ar- 
ranged in a coaxial manner with respect to the gear 
member 228 and are arranged at different intervals 
(each interval being different from its adjacent intervals) 
in the circumferential direction of the gear member 228. 
The engaging projections 237 correspond to engaging 
recesses (mating female portions or second side mating 
portions) 242 of an engaging plate 238, which will be 
described later. . . 

[0116] The engaging plate 238, which serves as the 
clutch disk (or the second rotatable member), is sup- 
ported by the relative rotation limiting portion 214 of the 
output shaft 1 2 between the engaging base 220 and the 
gear member 228 in such a manner that the engaging 
plate 238 is coaxial with the output shaft 1 2. The engag- 
ing plate 238 is formed as a circular disk and has a shaft 
hole 240 at its center. The shaft hole 240 has a generally 
rectangular cross section (the double D-cut cross sec- 
tional shape), which corresponds to the relative rotation . 
limiting portion 214. When the shaft hole 240 receives 
the output shaft 12 (the relative rotation limiting portion 
214), the engaging plate 238 is positioned on the other 
axial end side of the output shaft 1 2 (the engaging base 
220 side) with respect to the gear member 228. The en- 
gaging plate 238 is supported by the output shaft 12 in 
such a manner that the engaging plate 238 is non-rotat- 
able relative to the output shaft 1 2 and is axialiy movable 
relative to the output shaft 12. Thus, the engaging plate 
238 rotates integrally with the output shaft 12 and is rel- 
atively movable with respect to the gear member 228 in 
the axial direction of the output shaft 1 2. In the fifth em- 
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bodiment, the engaging plate 238 is a sintered metal 
product, which is formed through the powder metallurgy 
process described above and contains lubricant oil. 
[01 1 7] The four engaging recesses 242 are recessed 
in an outer peripheral part of a rear surface (a gear mem- 
ber 228 side, i.e., the one axial end side of the output 
shaft 12) of the engaging plate 238. The engaging re- 
cesses 242 correspond to the four engaging projections 
237 of the gear member 228. Furthenmore, the engaging 
recesses 242 are arranged in a coaxial manner with re- 
spect to the engaging plate 238 and are arranged at dif- 
ferent intervals (each interval being different from its ad- 
jacent intervals) in the circumferential direction of the 
engaging plate 238. 

[0118] The four engaging recesses 242 are engage- 
able with the four engaging projections 237, respective- 
ly, of the gear member 228, i.e., the engaging plate 238 
is engageable with the gear member 228. Therefore, in 
the normal operational state (the rotating state), when 
the gear member 228 is rotated, the rotational force of 
the gear member 228 is transmitted to the engaging 
plate 238. Thus, the engaging plate 238 is rotated to- 
gether with the gear member 228. 
[0119] However, as discussed above, the engaging 
projections 237 and the engaging recesses 242 are ar- 
ranged at different intervals (each interval being differ- 
ent from its adjacent intervals) in the circumferential di- 
rection of the gear member 228 and of the engaging 
plate 238. Thus, the engaging plate 238 (the output shaft 
12 and the wiper) and the gear member 228 are en- 
gaged with one another only at a predetermined single 
circumferential point. That is, in a circumferential point 
other than the predetermined single circumferential 
- point, even when one of the engaging projections 237 
coincides with, i.e.. is aligned with one of the engaging 
recesses 242, the other three engaging projections 237 
do not align with the other three engaging recesses 242. 
Thus, when the engaging projections 237 are displaced 
from the engaging recesses 242, the engaging plate 238 
contacts the gear member 228 through at least three 
engaging projections 237 (providing three point sup- 
port). . - 
[0120] Furthermore, lateral walls 237a of the engag- 
ing portions 237 of the gear member 228 and lateral 
walls 242a of the engaging recesses 242 of the engag- 
ing plate 238 have slant surfaces; In other words, each 
of the engaging projections 237 of the gear member 228 
has a trapezoidal cross section, and each of the engag- 
ing recesses 242 of the engaging plate 238 has a cor- 
responding trapezoidal cross section. In this way, when 
the gear member 228 is rotated, a rotational force is 
transmitted from the gear member 228 to the engaging 
plate 238, and thus a force component is generated in 
the engaging plate 238 in the axial direction of the output 
shaft 12 toward the engaging base 220. 
[0121] It should be understood that alt of the lateral 
walls 237a of the engaging projections 237 of the gear 
member 228 and the lateral walls 242a of the engaging 



recesses 242 of the engaging plate 238 do not need to 
have the slant surfaces described above. For example, 
only one of the lateral walls 237a of each of the engaging 
projections 237 of the gear member 228 can be made 
5 as the slant surface, which is slanted in the circumfer- 
ential direction or is slanted relative to the circumferen- 
tial direction. Also, only one of the lateral walls 242a of 
each of the engaging recesses 242 of the engaging 
plate 238 can be made as the slant surface, which is 
10 slanted in the circumferential direction or is slanted rel- 
ative to the circumferential direction. Even with this 
structure, the force component can be generated in the 
engaging plate 238 in the axial direction of the output 
shaft 12 upon transmission of the rotational force from 
15 the gear member 228 to the engaging plate 238. 
[01 22] Furthermore, a compression coil spring 244 is 
arranged between the engaging plate 238 and the en- 
gaging base 220. The coil spring 244 is spirally wound 
around the output shaft 12 and is compressible in the 

20 axial direction of the output shaft 1 2. The coil spring 244 
applies a predetermined resistive force (a predeter- 
mined restoring force generated upon resilient deforma- 
tion of the coil spring 244 through the axial movement 
of the engaging plate 238) against axial movement of 

25 the engaging plate 238 toward the other output shaft 1 2 
axial end side (the engaging base 220 side) from the 
engaged state, in which the engaging projections 237 
of the gear member 228 and the engaging recesses 242 
of the engaging plate 238 are engaged with one another. 

30 [0123] In other words, normally, the engaging projec- 
tions 237 of the gear member 228 are engaged with, i. 
e., are received in the engaging recesses 242 of the en- 
gaging plate 238, and the coil spring 244 maintains this 
- - engaged state. When the engaging projections 237 of 

35 the gear member 228 try to move away from the engag- 
ing recesses 242 of the engaging plate 238, the engag- 
ing plate 238 tries to axially move toward the engaging 
base 220. The coil spring 244 provides the resistive 
force (the restring force) against this axial movement of 

40 the engaging plate 238. 

[0124] Furthermore, as described above, when the 
engaging projections 237 of the gear member 228 are 
received in, i.e., are engaged with the engaging recess- 
es 242 of the engaging plate 238, the rotational force is. 

45 transmitted from the gear member 228 to the engaging 
plate 238, However, even when the engaging projec- 
tions 237 of the gear member 228 are disengaged from . 
the engaging recesses 242 of the engaging plate 238, 
i.e., even when the engaging plate 238 is moved toward 

50 the engaging base 220, a predetermined frictional force 
is generated between the engaging projections 237 of 
the gear member 228 and the rear surface of the engag- 
ing plate 238 due to the urging force (the restoring force) 
generated by the coil spring 244. Therefore, the engag- 
es ing plate 238 is rotated together with the gear member 
228 due to the frictional force of the coils spring 244. 
The urging force of the coil spring 244 is set to achieve 
this rotation of the engaging plate 238 together with the 
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gear member 228 even in the disengaged state. 
[0125] In the nomnal state, i.e.. the state where the 
engaging plate 238 does not try to move toward the en- 
gaging base 220, the coil spring 244 may always exert 
an appropriate urging force between the engaging base 5 
220 and the engaging plate 238. Altematively, the coil 
spring 244 may exert the above urging force (the restor- 
ing force) only when the engaging plate 238 tries to 
move toward the engaging base 220, i.e., only when the 
engaging projections 237 try to disengage from the en- io 
gaging recesses 242. 

[0126] As shown in FIG, 16, the above-described 
stopper projection 142 Is fomied in the housing 96 to 
correspond with the stopper portion 226 of the engaging 
base 220. is 
[01 27] The stopper projection 1 42 is formed as the ar- 
cuate body and is located in a rotational moving path of 
the stopper portion 226, along which the stopper portion 
226 moves during the rotation of the engaging base 220. 
One circumferential end of the stopper projection 142 20 
forms the rotation limiter 144, and the other circumfer- 
ential end of the stopper projection 142 forms the rota- 
tion limiter 1 46. That is, each of the rotation limiters 1 44, 
146 of the stopper projection 142 can engage the stop- 
per portion 226. When the stopper portion 226 engages 25 
the rotation Iimiter144 or the rotation limiter 146 of the 
stopper projection 142, further rotation of the engaging 
base 220 (the output shaft 12) is limited. Thus, at the 
time of rotating the engaging base 220 (the output shaft 
12) together with the engaging plate 238 through appli- 3o 
cation of the rotational drive force of the gear member 
228 to the engaging base 220 (the output shaft 12), 
when the stopper portion 226 engages the rotation lim- 
iter 1 44 or the rotation limiter 1 46 of the stopper projec-.. , 
tion 142, further rotation of the engaging base 220 (the 35 
output shaft 12) Is forcefully limited. Thus, relative rota- 
tion between the gear member 228 and the engaging 
base 220 (the output shaft 1 2) occurs. 
[0128] The wiper (not shown) may be directly con- 
nected to the output shaft 12, which is reciprocally ro- 40 
tated by the gear member 228. Alternatively, the wiper 
(not shown) may be indirectly connected to the output 
shaft 1 2 through a link or a rod. Thus, the wiper is recip- - 
rocally swung by the reciprocal rotation of the output 
shaft 12. 45 
[01 29] Next, operation of the fifth embodiment will be 
described. 

[0130] In the wiper motor apparatus 290, when the 
motor main body 92 (the armature 108) is rotated, the 
rotational force is transmitted to the worm wheel 128 . so 
through the worm gear 122 to rotate the worm wheel 
128. When the worm wheel 128 is rotated, the sector 
gear 1 32, which is connected to the worm wheel 1 28, Is - 
reciprocally swung. Then, the reciprocal swing motion 
of the sector gear 1 32 causes reciprocal rotation of the ss 
gear member 228. 

[0131] In the normal operational state, the engaging 
projections 237 of the gear member 228 are engaged 



with the engaging recesses 242 of the engaging plate 
238. Furthermore, even when the engaging plate 238 
tries to move in the axial direction of the output shaft 1 2 
from the engaged state, in which the engaging projec- 
tions 237 are engaged with the engaging recesses 242, 
the predetermined resistive force is applied from the coil 
spring 244 to the engaging plate 238. Thus, the engaged 
state is maintained. Furthermore, the engaging plate 
238 is not rotatable about the axis of the output shaft 1 2 
relative to the output shaft 12. Thus, when the gear 
member 228 is reciprocally rotated, the rotational drive 
force is transmitted from the gear member 228 to the 
engaging plate 238 through the engaging projections 
237 and the engaging recesses 242. Thus, the output 
shaft 1 2 is rotated integrally with the engaging plate 238. 
[01 32] In this way, the wiper W, which is connected to 
the output shaft 12, is reciprocally swung upon recipro- 
cal rotation of the output shaft 12. 
[01 33] For example, when an excessively large exter- 
nal force (load) is applied to the output shaft 12 through 
the wiper, the output shaft 12 is reversely rotated or is 
arrested. Then, the engaging plate 238, which is rotated 
together with the output shaft 1 2, receives the rotational 
force in the direction that causes the rotation of the en- 
gaging plate 238 relative to the gear member 228. Since 
the lateral walls 237a of the engaging projections 237 
of the gear member 228 and the lateral walls 242a of 
the engaging recesses 242 of the engaging plate 238 
have the slant surfaces (i.e., having the trapezoidal 
cross section), the force component is generated in the 
engaging plate 238 in the axial direction of the output 
shaft 12 toward the engaging base 220 due to the rela- 
tive rotational force generated by the relative rotation 
between the gear member 228 and the engaging plate 
238. That is, a portion of the relative rotational force gen- 
erated by the relative rotation between the gear member 
228 and the engaging plate 238 serves as the force 
component, which moves the engaging plate 238 In the 
axial direction of the output shaft 12 to release the en- 
gagement between the engaging projections 237 of the 
gear member 228 and the engaging recesses 242 of the 
engaging plate 238. When this relative rotational force 
(the force component) becomes equal to or greater than 
a -predetermined value, the engaging plate 238 over- 
comes the resistive force of the coil spring 244 and is 
thus forcefully moved in the axial direction of the output 
shaft 12 to release the above engagement between the 
engaging projections 237 of the gear member 228 and 
the engaging recesses 242 of the engaging plate 238. 
In this way, the engaging plate 238, i.e., the output shaft 
12 is rotated relative to the gear member 228. 
[0134] Thus, in the state where the wiper is frozen to 
the wiping glass surface in the normal stop position in 
the rotational angular range or in the state where heavy 
snow is accumulated on the wiper held in the normal 
stop position to arrest the wiper, when the motor main 
body 92 of the wiper motor apparatus 290 is rotated to 
apply excessively large load or sudden load, the clutch 
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device 210 is declutched. Also, during the operation of 
the wiper within the rotational angular range (the normal 
wiping range) of the wiper, when an excessively large 
force is applied to the output shaft 1 2 through the wiper, 
for example, when heavy snow accumulated on the roof 5 
of the vehicle falls along the glass surface onto the wip- 
er, which is placed at a position other than the lower turn* 
Ing point at the time of wiping movement of the wiper, 
the clutch device 210 is declutched. Thus, it is possible 
to limit application of excessively large force to the drive io 
force transmitting components (the components, such 
as the sector gear 132, the worm wheel 128, the worm 
gear 1 22 and the motor main body 92, which are located 
between the output shaft 1 2 and the armature 1 08) other 
than the gear member 228. In this way, each compo- is 
nent, which is located after the gear member 228, can 
be protected. Thus, It Is possible to limit damage to each 
above component and the burnout of the motor main 
body 92. 

[0135] Furthermore, it Is only required to set the 20 
strength of each component located after the gear mem- 
ber 228 based on the rotation transmitting force (the de- 
clutching force) between the gear member 228 and the 
engaging plate 238, Thus, It is not required to set the 
excessive strength of each component upon consider- 25 
atlon of the excessively large external force (load). As 
a result, manufacturing costs can be reduced. - 
[0136] Furthermore, the driven component (e.g., the 
wiper), which is connected to the output shaft 12, can - 
be also protected since the declutching of the clutch de- 30 
vice 21 0 causes absorption of shocks applied to the driv- 
en component (e.g., the wiper). 
[0137] In the wiper motor apparatus 290, the shaft 
140,.whlch.serves as a swing center axis of the sector . 
gear 132, and the output shaft 1 2 are connected to each 35. 
other through the holding lever 138 arranged on one 
side of the sector gear 1 32 in the thickness direction of 
the sector gear 132. Thus, a shaft-to-shaft distance (a 
shaft-to-shaft pitch) between the shaft 140, which 
serves as the swing center axis of the sector gear 132; 40 
and the output shaft 12 is kept constant. Furthermore, 
the toothed portion 136 of the sector gear 132 is held 
between the holding lever 138 located on one side and 
the connecting wall 235 of the gear member 228 located 
on the other side (the engaging plate 238 side) in the 45 
thickness direction of the sector gear 1 32. Thus, the en- 
gagement between the gear teeth 136 and the toothed 
portion 234 In the thickness direction of the sector gear 
132 Is limited, I.e., wobbling of the sector gear 132 In 
the thickness direction of the sector gear 1 32 is limited so 
without requiring two holding members (the holding le- 
vers) on both sides of the sector gear 132 In the thick- 
ness direction of the sector gear 1 32. In this way, appro- 
priate engagement between the sector gear 1 32 and the 
gear member 228 is maintained. 55 
[0138] Furthermore. In the wiper motor apparatus 
290, the holding lever 138 Is arranged on the opposite 
side of the sector gear 132, which is opposite from the 



worm wheel 128 in the thickness direction of the sector 
gear 132. Thus, the holding lever 138 does not interfere 
with the worm wheel 128. Therefore, a degree of free- 
dom in terms of designing the connecting position be- 
tween the sector gear 132 and the worm wheel 128 is 
improved, i.e., a degree of freedom in terms of designing 
the installation position of the support shaft 134 relative 
to the worm wheel 1 28 is improved. 
[0139] Furthermore, in the wiper motor apparatus 
290, unlike the previously proposed wiper motor appa- 
ratus, the holding members (the holding levers) are not 
provided on the opposite sides, respectively, of the sec- 
tor gear 1 32 in the thickness direction of the sector gear 
1 32. That Is, in the wiper motor apparatus 290, the single 
holding lever 1 38 is arranged only on the one side of the 
sector gear 132 in the thickness direction of the sector 
gear 1 32, Thus, a space for accommodating the holding 
member can be reduced. Therefore, the size and weight 
of the entire device structure can be reduced. 
[0140] As described above, in the wiper motor appa- 
ratus 290 of the fifth embodiment, the appropriate en- 
gagement between the sector gear 132 and the gear 
member 228 is maintained, and the size of the device 
can be reduced. 

[01 41 ] • Furthermore, in the case of the previously pro- 
posed wiper motor apparatus, which has the holding 
members arranged on the opposite sides, respectively, 
of the sector gear in the thickness direction of the sector 
gear (the opposite sides of the gear member), one of 
the holding members prevents engagement of the en- 
gaging plate of the clutch device to the gear member. 
However, in the wiper motor apparatus 290,-the holding 
lever 138 Is provided only on the opposite side of the 
sector gear 132, which is opposite from .the engaging-., 
plate 238 in the thickness direction of the sector gear 
132 (the thickness direction of the gear member 228). 
Thus, the holding lever 138 does not prevent the en- 
gagement of the gear member 228 with the engaging 
plate 238. Therefore, the positional limitations of the 
clutch device 21 0 are alleviated. . 
[0142] Furthermore, in the wiper motor apparatus 
290, the engaging base 220 (the large diameter portion) 
Is securely connected to the rotation restraining portion. 
216 of the output shaft 12, in which the ridges are 
formed. The engaging base 220 is securely connected 
to the rotation restraining portion 216 of the output shaft . 
12 particularly in the rotational direction about the axis. 
Removal of the gear member 228 from the output shaft 
12 is limited by the removal limiting portion 215 of the . 
output shaft 12. The engaging plate 238 is axially move- 
ably supported by the -relative rotation toiting portion 
214 of the output shaft 12 between the engaging base 
220 and the gear member 228. Thus, each correspond- 
ing component is installed to the output shaft 12, and 
the engaging plate 238 and the coll spring 244 are ar- 
ranged in the predetermined space (the predetermined 
dimension) between the engaging base 220 and the 
gear member 228. As a result, as discussed above, the 
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force (the declutching force), which is required to axially 
move the engaging plate 238, can be easily set. 
[0143] Furthermore, in the wiper motor apparatus 
290, since the coil spring 244 is fonned as the resilient 
member, the stable spring characteristic is achieved, s 
That is, in the case where the rubber member is formed 
as the resilient member, the grease or the like applied 
to the clutch device 210 could be adhered to the rubber 
member to deteriorate the rubber member. However, in 
the case of the coil spring 244, the coil spring 224 is not io 
deteriorated by the grease or the like adhered to the coil 
spring 224, so that the spring characteristic of the coil 
spring 224 is stabilized. 

[0144] Also, the coil spring 244 is spirally wound 
around the output shaft 1 2 and is arranged between the is 
engaging plate 238 and the engaging base 220, which 
has the large diameter In the radial direction of the out- 
put shaft 12 and is axially immovable. Thus, the engag- 
ing plate 238 can be urged against the gear member 
228 in the stable manner, and the stable resistive force 20 
can be applied. That is, the engaging plate 238 can uni- 
formly disperse the resilient force of the coil spring 244 
In the engaged portion or the connection between the 
gear member 228 and the engaging plate 238. Thus. 

^ the engagement between the gear member 228 and the 25 
engaging plate 238 Is stabilized, and the rotation trans- 
mitting force (the declutching force) between the gear 
member 228 and the engaging plate 238 is stabilized. 
Therefore, the stable clutch performance can be 
achieved, and the declutching force can be appropriate- 30 
ly set. As a result, each component of the wiper motor 
apparatus 290 can be more reliably protected. 
[0145] Furthermore, in the wiper motor apparatus 
290, the gear member 228, which is supported by: the 
output shaft 12, has the outer peripheral part, which is- 35 
opposite from the gear teeth 234 with respect to the con- 
necting wall 235 and Is formed as the cylindrical periph- 
eral surface 236. The cylindrical peripheral surface 236 
is rotatably supported by the bearing member 252, 
which Is secured to the housing 96. That Is, In the wiper 40 
motor apparatus 290, the gear member 228, which re- 
ceives the load from the sector gear 1 32, is directly sup- 
ported by the bearing member 252 of the housing 96. 
Thus, the supporting structural rigidity of the gear mem- 
ber 228 is improved. In this way too, the engagement 45 
between the gear member 228 and the sector gear 132 

"is stabilized. Furthermore, the base end portion of the 
output shaft 1 2 is supported by the housing 96 (the bear- 

• ing member 252) through the gear member 228. Thus, 
a dedicated space for supporting the base end portion . so 
of the output shaft 12 relative to the housing 96 is not 
required. In other words, the accommodating space for 
accommodating the gear member 228 and the..support 
space for supporting the base end portion of the output 
shaft 12 are common. Furthermore, there is provided a ss 
relatively long axial distance measured in the axial di- 
rection of the output shaft 1 2 between the bearing mem- 
ber 252, which supports the base end portion of the out- 



put shaft 12, and the bearing member 250, which sup- 
ports the distal end portion of the output shaft 1 2. In this 
way, the supporting structural rigidity of the output shaft 
12 relative to the housing 96 is improved. 
[0146] Furthermore, in the wiper motor apparatus 
290, each of the gear member 228 and the engaging 
plate 238 is made as the sintered metal product, which 
is made through molding of the powder alloy Thus, the 
gear member 228 and the engaging plate 238 can be 
formed through the powder metallurgy process with the 
high accuracy and with the good yield of the material. 
Also, the gear member 228 and the engaging plate 238, 
which are made as the sintered metal products, contain 
the lubricant oil in the sintered metal. Thus, self-lubrica- 
tion is achieved in the engaged portions (e.g., the en- 
gaging projections 237 and the engaging recesses 242) 
between the gear member 228 and the engaging plate 
238. Furthermore, self-lubrication is also achieved in the 
gear teeth 234 of the gear member 228, which are en- 
gaged with the toothed portion 1 36 of the sector gear 
132, to limit wearing and generation of noises. 
[0147] Furthermore, in the wiper motor apparatus 
290, the engaging projections 237 of the gear member 
228 are arranged at different intervals (each interval be- 
ing different from its adjacent intervals) in the circumfer- 
ential direction of the gear member 228, and the engag- 
ing recesses 242 of the engaging plate 238 are arranged 
at different intervals (each interval being different from 
Its adjacent Intervals) In the circumferential direction of 
the engaging plate 238. In the declutched state where 
each engaging projection 237 is removed from the cor- 
responding engaging recess 242, the engaging plate 
238 engages the gear member 228 through at least 
three engaging projections 237 (achieving the three 
point support). Thus, the engaged state between the en- 
gaging plate 238 and the gear member 228 Is stabilized. 
In the declutched state. 

[0148] Also, the gear member 228 and the engaging 
plate 238 (the output shaft 12 and the.wiper) are en- 
gaged with one another only In the predetermined single 
circumferential point. Thus, in the declutched state 
where the gear member 228 andthe engaging plate 238 
are placed in a position, which is other than the prede- 
termined single point, and thus each engaging projec- 
tion 237 is removed from the corresponding engaging 
recess 242, when the wiper is manually rotated by, for 
example, a vehicle occupant, the gear member 228 and- 
the engaging plate 238 are engaged with one another 
always at the predetermined single point. Thus, the en- 
gaging plate 238 (the output shaft 1 2 and the wiper) can 
be easily and rapidly returned to the originally set state 
(Initially set state) relative to the gear member 228. Also, 
the wiper system can be operated once again without 
damaging the wiper system. Particulariy, in the case 
where the above predetermined single point is set to be 
the predetermined single point in the reciprocal rotation- 
al angular range (the reciprocal rotational wiping angu- 
lar range), which Is set to be smaller than the limited 
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angular range that is limited by the rotation limiters 1 44, 
146 of the stopper projection 142, when the wiper sys- 
tem resumes its operation upon removal of the exces- 
sively large extemal force, the gear member 228 and 
the engaging plate 238 reengage with one another with- 5 
in a single reciprocal wiping movement of the wiper to 
achieve the self-recovery. 

[0149] Furthermore, in the clutch device 210 of the 
wiper motor apparatus 290, the gear member 228 is re- 
ciprocally rotated at the reduced speed by the swing io 
mechanism 94 (the worm gear 1 22, the worm wheel 1 28 
and the sector gear 1 32). Thus, the output shaft 12 can 
be driven by the relatively large torque. Therefore, the 
wiper, which is connected to the output shaft 12. can be 
appropriately reciprocally driven. is 
[01 50] Therefore, the wiper motor apparatus 290 is al- 
so suitable as the wiper motor apparatus of the vehicle, 
such as the truck or the constructor having the cab-over 
type cockpit, which will likely have an excessively large 
force (load) on the output shaft 12 through the wiper at 20 
the time of, for example, application of heavy snow, 
which is accumulated on the roof of the vehicle, to the 
wiper arm and thus to the wiper motor apparatus 290 
upon vertical falling of the heavy snow along the glass 

surface.' ■ - 2s 

[0151] Furthermore, in the clutch device 210 of the 
.wiper motor apparatus 290, the engaging projections 
237 of the gear member 228 are received in the engag- 
ing recesses 242 of the engaging plate 238 to transmit 
the rotational force from the gear member 228 to the 30 
engaging plate 238. Thus, the transmission of the drive 
force between the gear member 228 and the engaging- 
plate 238 is reliably carried out. In addition, the lateral 
walls 237a of the engaging projections 237 of the. gear 
member 228 and the lateral walls 242a of the engaging 35 
recesses 242 of the engaging plate 238 have the slant 
surfaces, so that the declutching force can be easily set 
based on the angle of the slant surface and the resistive 
force (resillently deforming force) of the coil spring 244: 
[0152] Furthermore, in the wiper motor apparatus ^0 
290, in the normal operational state (the rotating state), 
as discussed above, at the time-of transmitting the ro- 
tational drive force from the gear member 228 to the out- . . 
put shaft 12, the rotational drive force can be transmitted - 
without causing sliding movement at any relevant part. 45 
More specifically, the resistive force of the coil spring 
244, which is applied against the axial-movement of the 
engaging plate 238 from the.engaged state of the en- 
gaging plate 238 to maintain the engaged state between 
the engaging projections 237 of the gear member 228 so 
and the engaging recesses 242 of the engaging plate 
238, is not wasted as the sliding frictional force. Thus, 
it is possible to limit a reduction in the transmission ef- 
ficiency of the rotation. Furthermore, the rotational drive 
force can be transmitted without causing sliding move- 
ment of the corresponding component, so that genera- 
tion of a noise, which would be generated by the sliding 
movement of the corresponding component, can be ad- 



vantageously limited. 

[0153] Furthermore, as discussed above, the resis- 
tive force of the coil spring 244, which is applied against 
the axial movement of the engaging plate 238 from the 
engaged state to maintain the engagement between the 
engaging projections 237 and the engaging recesses 
242, is received by the engaging base 220, which is se- 
cured to the output shaft 12, and is also received by the 
gear member 228. which is supported by the output 
shaft 1 2 in a manner that limits axial removal of the gear 
member 228 from the output shaft 1 2. That is, the force 
for maintaining the engaged state is supported by the 
two constituent components, i.e., the engaging base 
220 and the gear member 228, which are installed to 
the output shaft 12. In other words, the clutch device 
2 1 0 is formed as a complete sub-assembly of the output 
shaft 12, which does not require any additional compo- 
nent, such as a housing 96, to serve as the sub-assem- 
bly. Thus, the clutch device 210 can be handled as the 
single component, which is formed as the sub-assembly 
of the output shaft 12. 

[0154] As described above, in the wiper motor appa- 
ratus 290 (the clutch device 210) of the fifth embodi- 
ment, it is possible to maintain the appropriate engage- 
ment between the sector gear 1 32 and the gear member - 
228, and the size of the device can be reduced. 
. [01 55] In the fifth embodiment, the gear member 228 
and the engaging plate 238 are made as the sintered 
metal products, which contain the lubricant oil. However, 
the present invention is not limited to this. For example, 
only one of the gear member 228 and the engaging plate 
238 can be made as the sintered metal product, which 
contains the lubricant oil. 

' [01 56] - . Furthermorer in the fifth embodiment, the wiper 
motor'apparatus'290 includes both the swing mecha-.- 
nism 94 and the clutch device 21 0. However, the present 
invention is not limited to this. For example, the clutch 
device can be eliminated from the wiper motor appara- 
tus. In such a case, the gear member should be provided- 
i.ntegrally in the output shaft in an axially non-movable 
manner relative to the output shaft. 



(Sixth Embodiment) 

[0157] FIG. 19 is cross sectional view showing a wiper 

motor apparatus 300, which includes .a clutch device 
(serving as an output shaft assembly of the present.in- 
vention) 304 according to a:Sixth embodiment of the., 
present invention. . . 

[0158] The wiper motor apparatus 300 has a struc- 
ture, which is basically the same as that of the wiper 
motor apparatus 90 of the third embodiment. The wiper 
motor apparatus 300 includes the motor main body 92, 
a swing mechanism 302 and a clutch device 304. 
55 [0159] The motor main body 92 has the same struc- 
ture as the motor main body 92 of the third embodiment. 
[0160] The swing mechanism 302 has a structure, 
which is basically the same as that of the swing mech- 
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anism 94 except a holding lever 306. Similar to the hold* 
ing lever 1 38, one end of the holding lever 306 is con- 
nected to the sector gear 132 through the support shaft 
1 40. The other end of the holding lever 306 has a circular 
recess 308, which rotatably receives the base end por- 
tion of the output shaft 31 0. A resin sliding member 31 1 
is connected to a surface of the holding lever 306, which 
is opposite from the recess 308, in a coaxial manner with 
respect to the output shaft 310 to receive a thrust force 
exerted in the output shaft 310. 
[0161] Furthermore, the clutch device 304 includes a 
gear member (the input disk or the first rotatable mem- 
ber) 312, an engaging plate (the clutch disk or the sec- 
ond rotatable member) 31 4 and a torsion coil spring 31 6. 
The clutch base 20 of the third embodiment is eliminat- 
ed. 

[0162] The gear member 312 is coaxial with the out- 
put shaft 310 and is supported by the output shaft 310 
on the other axial end side (the upper end side in FIG 
19) of the output shaft 310 with respect to the holding 
lever 306 of the swing mechanism 302. The gear mem- 
ber 312 is formed as a gear body and has a shaft hole 
31 8 in its center. The base end portion of the output shaft 
310 is received through the shaft hole 318 of the gear 
member 312. Thus, the gear member 312 is supported 
by the output shaft 310 in such a manner that the gear 
member 312 is rotatable about a relatively rotatable 
shaft portion 328 of the output shaft 310, Although not 
shown in FIG. 19, the removal limiting portion 16 of the 
first embodiment is formed in the base end portion of 
the output shaft 310. The removal limiting clip 32 is in- 
stalled to the removal limiting portion 16 to limit removal 
of the gear member 312 from the output shaft 310 on 
the:one axial end side (the holding lever 306 side). 
[0163] A pair of engaging recesses (first side mating 
portions) 350 is recessed in a front surface (an end sur- 
face opposite from the holding lever 306) of the gear 
member 31 2. The engaging recesses 350 are similar to 
the engaging recesses, i.e., the mating female portions 
'50 of the first embodiment or are similar to the engaging 
recesses 242 of the fifth embodiment. The engaging re- 
'cesses 350 correspond to the engaging plate 314. 
[01 64] The engaging plate 31 4 is located on the front 
isurface side of the gear member 312 in such a manner 
that the engaging plate 314 is coaxial with the output 
shaft 310. The engaging plate 314 is connected to the 
output shaft 310 via a spline connection. More specifi- 
cally, a plurality of axial ridges is formed in an outer pe- 
ripheral surface of a rotation restraining portion 344 of 
the output shaft 31 0, which corresponds to the engaging 
plate 314. The engaging plate 314 has a shaft hole 320 
at its center A plurality of recesses is formed in an inner 
peripheral surface of the shaft hole 320 to engage with 
the axial ridges of the output shaft 310. Thus, the en- 
gaging plate 31 4 is supported by the output shaft 31 0 in 
such a manner that the engaging plate 314 is non-rotat- 
able about the axis of the output shaft 31 0 and is axlally 
movable relative to the output shaft 310. Furthermore, 



the engaging plate 314 is engageable with the gear 
member 312 and is also axially movable on a side op- 
posite from the gear member 312. 
[0165] A pair of engaging projections (second side 

5 mating portions) 334 protrudes from a rear surface of 
the engaging plate 31 4, which is on a gear member 312 
side of the engaging plate 314. The engaging projec- 
tions 334 are similar to the engaging projections, i.e.. 
the mating male portions 34 of the first embodiment or 

10 are similar to the engaging projections 237 of the fifth 
embodiment. With the above structure, when the gear 
member 312 is rotated, the rotational force of the gear 
member 312 is transmitted to the engaging plate 314. 
Thus, the engaging plate 314 is rotated together with 

15 the gear member 312. 

[0166] The torsion coil spring 316, which serves as 
the resilient member, is provided on the front surface 
side (the side opposite from the gear member 312) of 
the engaging plate 31 4 in such a manner that the torsion 

20 coil spring 31 6 is coaxial with the output shaft 31 0. The 
torsion coil spring 316 is received in an annular groove 
324, which is recessed in a housing 322, which is similar 
to the housing 96 of the third embodiment. One axial 
end of the torsion coil spring 31 6 is engaged with a base 

25 wall of the annular groove 324, and the other axial end 
of the torsion coll spring 31 6 is engaged with the engag- 
ing plate 314. 

[01 67] The torsion coil spring 31 6 applies a predeter- 
mined resistive force (a restoring force generated upon 

30 resilient deformation of the torsion coil spring 316 due 
to the axial movement of Ihe engaging plate 314) 
against the axial movement of the engaging plate. 314 
toward the other output shaft 31 0 axial end side (the side 
of the.engaging plate 31 4 opposite. from the gear mem-: 

35 ber 31 2) from the engaged state, at which. the engaging 
projections 334 of. the engaging plate 314 and the en- 
gaging recesses 350 of the gear member 312 are en- 
gaged with one another to rotate together. - 
[0168] In the normal operational state (i.e., in the state 

40 where the engaging plate 314 does not try to move ax- . 
iaily on the side opposite from the gear member 312), 
the torsion coil spring 316 may always exert an appro-, 
priate urging force between the housing 322 and the en- 

- gaging plate 314: Alternatively, the torsion coil spring . 

45 316 may exert the above urging force (the restoring 
force) only when the.engaging plate 314 moves on the 
side opposite from the gear member 31 2, i.e.. only when 
.the engaging projections 334 try to disengage from the 
engaging recesses 350. 

50 [0169] Similar to the third embodiment, the. wiper W 
is directly or indirectly connected to the output shaft 31 0. 
In the case where the wiper W is indirectly connected to 
the output shaft 310. the wiper W may be connected to 
the output shaft 31 0 through, for example, the link or the 

55 rod. The wiper W is reciprocally rotated through recip- 
rocal rotation of the output shaft 310. 
[0170] Other components are the same as those of 
the wiper motor 90 of the third embodiment. 
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[01 71 ] Next, operation of the sixth embodiment will be 
described. 

[0172] In the above wiper motor apparatus 300, ad- 
vantages similar to those of the wiper motor apparatus 
90 of the third embodiment will be achieved. 
[0173] That is, in the wiper motor apparatus 300, 
when the motor main body 92 (the armature 108) is ro- 
tated, the rotational force is transmitted to the womn 
wheel 1 28 through the worm gear 1 22 to rotate the worm 
wheel 128. When the womn wheel 128 is rotated, the 
sector gear 132, which is connected to the worm wheel 
128, is swung. The swing motion of the sector gear 1 32 
causes reciprocal rotation of the gear member 312. 
[0174] In the normal operational state, the engaging 
projections 334 of the engaging plate 314 are engaged 
with, i.e., are fitted to the engaging recesses 350, re- 
spectively, of the gear member 31 2. Thus, the engaging 
plate 314 is coupled with the gear member 312 at the 
maximum rotational coupling force to rotate integrally 
with the gear member 312 without making relative rota- 
tion between the gear member 312 and the engaging 
plate 314. In this state, even when the engaging plate 
314 tries to axially move to release the engagement be- 
tween the engaging projections 334 and the engaging 
recesses 350, the predetermined i-esistive force is ap- 
plied from the torsion coll spring 316 to the engaging 
plate 31 4. Thus, the engagement between the engaging 
projections 334 and the engaging recesses 350 is main- 
tained. Therefore, when the drive force is supplied to the 
gear member 312 to rotate the gear member 312 about 
the axis of the output shaft 31 0. the rotational drive force 
is'transmitted from the gear member 312 to the engag- 
ing plate 314 through the engaging recesses 350 and 
the engaging projections 334, Since the engaging plate . 
314 is connected to the output shaft 310 in such a man- 
ner that the engaging plate 314 is non-rotatable relative 
to the output shaft 310, the output shaft 310 is rotated 
integrally with the engaging plate 314." 
[01 75] In this way, the wiper W, which is connected to 
* the output shaft 310, is reciprocally swung through the 
reciprocal rotation of the output shaft 310, 
[0176] For example, when an excessively large exter- 
nal force (load), which is equal to or greater than a pre- 
determined value, is applied to -the output shaft 310 
through the wiper W, the output shaft 310 is reversely 
rotated or is arrested. Then, the engaging plate 314, 
which is rotated together with the output shaft 310, re-- 
ceives a rotational force in a direction that causes rotar 
tion of the engaging plate 314 relative to the gear mem- 
ber 312. Since lateral walls of the engaging recesses 
350 (not shown but similar to the lateral walls 242a of 
the engaging recesses 242 of the fifth embodiment) of 
the gear member 31 2 and lateral: walls of the engaging 
projections 334 (not shown but similar to the lateral walls 
237a of the engaging projections 237 of the fifth embod- 
iment) of the engaging plate 314 have slant surfaces (i. 
e., having the trapezoidal cross section), the force com- 
ponent Is generated in the engaging plate 314 In the ax- 



ial direction of the output shaft 310 on the side opposite 
from the gear member 312 due to the relative rotational 
force generated by the relative rotation between the 
gear member 312 and the engaging plate 314. When 
5 this relative rotational force (the force component) be- 
comes equal to or greater than a predetermined value, 
the engaging plate 314 overcomes the resistive force 
and is thus forcefully moved in the axial direction of the 
output shaft 310 to release the engagement between 
^0 the engaging projections 334 and the engaging recess- 
es 350. Thus, the engaging plate 314, I.e., the output 
shaft 310 is rotated relative to the gear member 312. 
[01 77] Thus, in the state where the wiper is frozen to 
the wiping glass surface in the normal stop position in 
^5 the rotational angular range or in the state where heavy 
snow is accumulated on the wiper held in the normal 
stop position to arrest the wiper, when the motor main 
body 92 is rotated to apply excessively large load or sud- 
den load to the output shaft 310, the clutch device 304 

20 is declutched. Also, during the operation of the wiper 
within the rotational angular range (the normal wiping 
range) of the wiper, when an excessively large force is 
applied to the output shaft 310 through the wiper, for 
example, when heavy snow accumulated on the roof of 

'25 the vehicle falls along the glass surface onto the wiper, 
which is placed at a position other than the lower turning 
point at the time of wiping movement of the wiper, the 
clutch device 304 is declutched. Thus, it is possible to 
limit application of excessively large force to the drive 

30 force-transmitting components (the components, such 
as the sector gear 1 32, the worm wheel 128, the worm 
gear 1 22 and the motor main body 92, which are located 
between the output shaft 31 0 and the armature 1 08) oth- 
er than the gear member 312. In this way, each compo- 

35 . nent. which Is located after the gear member 31 2, can. 
be protected. Thus, it is possible to limit damage to each 
above component and the burnout of the -motor main 
body 92. - - • . 

[0178] Furthermore, it is only required^to set* the- 

40 strength of each component located after the gear mem- 
ber 31 2 based on the rotation transmitting force (the de- 
clutching force) between the gear member 312 and the 
engaging plate 314. Thus, it is -not required -to set the - 
excessive strength of each component upon consider-- 

45 atlon of the excessively large external force (load). As 
a result, manufacturing costs can be. reduced. r,L 
[0179] Furthermore, the driven.component (e.g., the 
- wiper), which is connected to the output shaft 310,- can 
be also protected since the declutching of the clutch de- 

50 vice 304 causes absorption of shocks applied tojhe driv- 
en component (e.g., the wiper). 
[0180] As described above, the wiper motor appara- 
tus 300 of the sixth embodiment achieves advantages 
similar to those of the third embodiment. Thus, it is pos- 

55 sible to limit application of excessively large force to the 
drive force transmitting components (the components, 
such as the sector gear 132. the worm wheel 128, the 
worm gear 122 and the motor main body 92, which are 
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located between the output shaft 310 and the armature 
1 08) other than the gear member 31 2. In this way, each 
component, which is located after the gear member 31 2, 
can be protected. 

[0181] In the above embodiments, the Input disk (the s 
first rotatable member), the clutch disk (the second ro- 
tatable member) and the resilient member(s) form a 
clutch arrangement of the present invention. 
[0182] In the first to fifth embodiments, the first side 
mating portions 34, 36, 237 of the input disk 28, 128, io 
228 are formed as the mating male portions 34, 36, 237, 
which project in the axial direction of the output shaft 1 2. 
Also, the second side mating portions 50, 52, 242 of the 
clutch disk 38, 64, 238 are formed as the mating female 
portions 50, 52, 242, which are recessed in the axial di- is 
rection of the output shaft 12. However, the present in- 
vention Is not limited to this structure. For example, the 
first side mating portions 34, 36. 237 of the input disk 
28, 128, 228 may be formed as recesses, which are re- 
cessed in the input disk 28, 1 28, 228 in the axial direction 20 
of the output shaft. Also, the second side mating por- 
tions 50, 52, 242 of the clutch disk 38, 64, 238 may be 
formed as projections, which project from the clutch disk 
38, 64, 238 in the axial direction of the clutch disk 38, 
64 238. . - - 25- 

[01 83] Similarly, in the sixth embodiment, the first side 
mating portions 350 of the gear member 31 2 are formed - 
as the recesses, which are recessed in the axial direc- 
tion of the output shaft, and the second side mating por- 
tions 334 of the engaging plate 314 are formed as the 30 
projections, which project in the axial direction. Alterna- 
tively, the first side mating portions 350 of the gear mem- 
ber 312 may be formed as projections, which project in 

the axial direction of the output shaft, and the second 

side mating portions 334 of the engaging plate 31 4 may . 35 
be formed as recesses, which are recessed in the axial 
direction. 

[0184] Also, in the above embodiments, when the 
load applied to the output shaft 12 is equal to or greater- - 
than the predetermined value, the input disk and the- 40 
clutch disk are decoupled from one another, so that the 
relative rotation is made between^the input disk and the 
clutch disk. It should be noted that this excessive load 
includes the excessive load applied to the rotating out- 
put shaft as well as the excessive load applied to the ^5 
stationary output shaft (e.g. the excessive load applied 
to the output shaft, which is connected to, for example, 
the wiper that is frozen to the window glass during the- 
winter season) at the time of rotating the input disk. 
[0185] Additional advantages and modifications will so 
readily occur to those skilled in the art. The Invention in 
its broader terms is not limited to the above specific de- • ■ 
tails, representative apparatus, and illustrative exam- 
ples. Also, any component (s) of any one of the above 
embodiments can be combined with or replaced with ss 
any other component(s) of any other embodiments. 



Claims 

1 . An output shaft assembly comprising: 

an output shaft (12, 310); and 
a clutch arrangement (28, 128, 228, 312; 38, 
64, 238, 314; 56, 58, 84, 244, 316), which is 
installed to the output shaft (12, 310), wherein 
the clutch arrangement (28, 128. 228, 312; 38, 
64, 238, 314; 56, 58, 84, 244, 316) Includes: 

a first rotatable member (28. 128, 228, 
312), which has at least one first side mat- 
ing portion (34, 36, 237, 350) and is sup- 
ported by the output shaft (12, 31 0) on one 
output shaft end side of the output shaft 
(12, 310) in such a manner that the first ro- 
tatable member (28, 128, 228. 312) is axi- 
ally non-detachable from the output shaft 
(12, 310) and is rotatable about an axis of 
the output shaft (12, 310), wherein the first 
rotatable member (28, 1 28, 228, 31 2) is ro- 
tated about the axis of the output shaft (12, 
310) when a drive force is applied to the 
first rotatable member (28, 128, 228, 312); 
a second rotatable member (38, 64, 238, 
314), which is located on the other output 
shaft end side of the output shaft (1 2, 31 0) 
with respect to the first rotatable member 
(28, 128,228,312)andissupportedbythe 
output shaft (1 2,31 0) in such a mannerthat 
the second rotatable member (38, 64, 238, 
314) is non-rotatable relative to the output 
shaft(12,310)andis.axially.movablealong- . 
the output shaft (1 2, 31 0) relative tothe first . 
rotatable member (28, 128, 228, 312), 
wherein the second rotatable member (38, 
64, 238. 314) has at least one second side 
•' ' matingportion(50, 52,242,334)thatisen- 
gageab^e -with the at -least one first side 
mating portion (34, 36, 237, 350) of the first 
rotatable. member (28, 128, 228, 312) in an 
axial direction of the output shaft (12,310) 
to couple between the first rotatable mem- . 
ber (28, 1 28, 228, 31 2) and the second ro- 
tatable member (38, 64,. 238, 314) and 
thereby to rotate the second rotatable . 
member (38. 64, 238, 314) integrally with 
the first rotatable member (28, 128, 228, 
312); and 

at least one resilient member (56, 58, 84, 
244, 316), which is arranged on the other 
output shaft end side of the second rotata- 
ble member (38, 64, 238, 31 4) and applies 
a resistive force against axial movement of 
the second rotatable member (38, 64, 238. 
31 4) toward the other output shaft end side 
of the output shaft (1 2, 31 0) from a coupled 
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state, at which the at least one first side 
mating portion (34, 36, 237. 350) and the 
at least one second side mating portion 
(50, 52. 242, 334) are engaged with one 
another. 5 

The output shaft assembly according to claim 1 , fur- 
ther comprising a base member (20. 62, 220), 
wherein: 



the output shaft (12) includes: 



10 



a rotation restraining portion (14, 216), 
which Includes a plurality of axial ridges 
(14a, 216a), wherein the base member is 
(20, 62, 220) is secured to the rotation re- 
straining portion (14, 216) to rotate inte- 
grally with the output shaft (12); 
a removal limiting portion (16, 218), which 
is formed In a rear end portion of the output 20 
shaft (12) to limit axial removal of the first 
rotatable member (28, 228) from the output 
shaft (12); and 

a relatively rotatable shaft portion (18. 
' 214), which is axially located between the 25 
rotation restraining portion (14, 216) and 
the removal limiting portion (16, 218) and . 
supports the second rotatable member 
(38. 64. 238) in such a manner that the sec- 
ond rotatable member (38, 64, 238) Is axi- 30 
ally movable along the relatively rotatable 
shaft portion (18. 214);. and 

the second rotatable member (38, 64,.238) Is 
engaged with the base member (20, 62, 220) 35 . 
to rotate integrally with the base member (20, 
62, 220) and the output shaft (12). 

The output shaft assembly according to claim _1 or 

2, wherein: ^ .40, 

at least one of the at least one first side mating ^= • 
portion (34, 36, 237, 350) and the at least one : 
second side mating portion (50,^52, 242,-334) 
has at least one slant surface (34a, 36a, 50a, 4$ 
52a), which Is slanted relative to a clrcumferen- 
- -tial direction of the output shaft (12. 310); and 
when a rotational force is transmitted from the 
first rotatable member (28, 1 28, 228, 31 2) to the ^ 
second rotatable member (38, 64, 238, 314), so ^ 
the at least one slant surface (34a, 36a, 50a, 
52a) generates a force component in the sec- . 
ond rotatable member (38, 64. 238, 31 4) in the 
axial direction of the output shaft (12.310). 

55 

The output shaft assembly according to any one of 
claims 1 to 3, wherein: 



the at least one resilient member (56) includes 
at least one wave washer (56); and 
the resistive force of the at least one wave 
washer (56) is a restoring force of the at least 
one wave washer (56), which is generated up- 
on resilient def omnation of the at least one wave 
washer (56) that Is caused by axial movement 
of the second rotatable member (38). 

5. The output shaft assembly according to any one of 
claims 1 to 3, wherein: 

the at least one resilient member (58. 84) in- 
cludes at least one rubber member (58, 84); 
and 

the resistive force of the at least one rubber 
member (58, 84) is a restoring force of the at 
least one rubber member (58, 84), which is gen- 
erated upon resilient deformation of the at least 
rubber member (58, 84) that is caused by axial 
movement of the second rotatable member (38, 
64). - . - : . 

6. The output shaft assembly according to claim 2, 
wherein: • 

one of the second rotatable member (38, 64) 
and the base member (20, 62) includes a re- 
ceiving portion (54, 82), which receives the at 
least one resilient member (56, 84); and 
the other one of the second rotatable member 
(38, 64)-and the base member (20; 62) Is en- 
gaged with the one of the second rotatable 
. ^ V member.(38, 64) and the base member(20;:62) 
: - - in such a manner that the other one of the sec- 
_ ond rotatable member (38, 64) and the base 
member (20, 62) closes the receiving portion 

(54,-82) of the one of the- second rotatable 

- _ member (38, 64) and the base member (20, 
. ' .62). - . . ... .... 

r7. r:; . The output -Shaft assembly according to claim 2, 

- wherein: • . . . 

one of the second rotatable member (38, 64) 
T^-. and the base member (20, 62) Includes at least 

- --^i' one fitting male portion (24, 26, 78, 80), which 

- r • - -projects in a radial direction of the output shaft., 

(12); and 

■ the other one of the. second rotatable member 

(38. 64) and the base member (20, 62) includes 

- ' . a peripheral wall (44, 70), which extends In the 

axial direction of the output shaft (12), wherein 
* ' the peripheral wall (44, 70) has at least one fit- 
ting female guide portion (46, 48, 72, 74), which 
receives the at least one fitting male portion 
(24, 26, 78, 80) in the axial direction of the out- 
put shaft (1 2) In such a manner that the at least 
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one fitting male portion (24, 26, 78, 80) is axially 
movable relative to the at least one fitting fe- 
male guide portion (46, 48. 72, 74). 

8. The output shaft assembly according to claim 1 , fur- 
ther comprising a base member (220), which is sup- 
ported by the output shaft (12) in such a manner 
that the base member (220) is axially immovable 
relative to the support shaft (12) and is non-rotata- 
ble relative to the output shaft (12), wherein the at 
least one resilient member (244) includes a com- 
pression coil spring (244), which is spirally wound 
about the axis of the output shaft (1 2) between the 
second rotatable member (238) and the base mem- 
ber (220) and is arranged in a compressed state. 

9. A motor apparatus comprising: 

the output shaft assembly (10, 60, 154, 210, 
304) according to any one of claims 1 to 8; 
a housing (96, 322), which receives the output 
shaft assembly (10. 60, 154, 210. 304); and 
a motor main body (92), which is connected to 
the output shaft assembly (10, 60, 154, 210, 
304) to supply the drive force to the first rotate 
able member (28, 128, 228, 312) of the output 
shaft assembly (10, 60. 154, 210, 304). 

10. The motor apparatus according to claim 9, further 
comprising a worm gear (1 22), which is provided to 
a rotatable shaft (110) of the motor main body (92) 
-to rotate integrally with the rotatable shaft (110). . 
wherein the first rotatable member ( 1 28) of the out- 

. put shaft assembly (1 54) is directly meshed with the 
worm gear (122) and is rotated at a decelerated 
speed, 

'1 1 . The motor apparatus according to claim 9, wherein: 

the housing (96) rotatably supports the output 
shaft (12); 

one of the first rotatable member (228) and the 
second rotatable member (238) of the output 
• shaft assembly (210) has a diameter larger ■ 
than that of the other one of the first rotatable 
member (228) and the second rotatable mem- 
- ber (238) and has a cylindrical peripheral sur- 
face (236), which is coaxial with the output shaft 
(12); and 

a bearing member (252) is secured to the hous- 
ing (96) to rotatably support the cylindrical pe- 
ripheral surface (236) of the one of the first ro- 
tatable member (228) and the second rotatable 
member (238). 
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which includes a wiper (W); and 

the motor apparatus further comprises a motion 

converting mechanism (94, 302) that includes: 

a worm gear (122), which is provided to a 
rotatable shaft (110) of the motor main 
body (92) to rotate integrally with the rotat- 
able shaft (110); 

a worm wheel (1 28), which is meshed with 
the worm gear (122) and rotates about a 
rotational axis, which extends in a direction 
perpendicular to an axis of the rotatable 
shaft (110); and 

a swing member (132), which has one end 
connected to the worm wheel (1 28) at a po- 
sition spaced from the rotational axis of the 
worm wheel (128) and has the other end 
engaged with the first rotatable member 
(28, 1 28, 228) of the output shaft assembly 
(1 0, 60, 1 54, 21 0), wherein the swing mem- 
ber (132) is reciprocally swung by rotation 
of the worm wheel (128) to reciprocally ro- 
tate the first rotatable member (28, 128, 
228) and thereby to reciprocally drive the 
wiper (W), which is directly or indirectly 
connected to the output shaft (12). 



■35. :r 



13. A wiper motor apparatus for reciprocally swing a 
wiper (W), the wiper motor apparatus comprising: 

a motor main body (92); 
. an output shaft assembly (10, 60, 154r 210; 

304), which is driven by the motor main body 
- (92) and includes: . , . j-- . - . . - 

- an output shaft (12, 310), which is directly 
or indirectly connected to the wiper (W) to" 
reciprocally swing the wiper (W); and 

- a clutch arrangement (28, 128, 228, 312; - 
38. 64. 238, 314; 56; 58. .84. 244. 316), 
which is installed to the output shaft (12, 
310): and • . 



a swing mechanism (94. 302), which connects 
between the motor main body (92) and the out- 
put shaft assembly (10, 60, 154, 210, 304) and 
converts rotation of a rotatable shaft (1 1 0) of the - 
.motor main body (92) to reciprocal rotation of- 
the output shaft (12. 310),. wherein: 
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12. The motor apparatus according to claim 9, wherein: 
the motor apparatus is for a wiper system, 



the clutch arrangement (28. 1 28. 228, 31 2; 
38, 64, 238, 314; 56, 58. 84., 244. 316) is 
provided between the . output shaft (12, 
310) and the swing mechanism (94, 302) 
to transmit a drive force from the swing 
mechanism (94, 302) to the output shaft 
(12. 310); and 

when a load applied to the output shaft (1 2. 
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310) is equal to or greater than a predeter- 
mined value, the clutch arrangement (28, 
128. 228. 312; 38, 64. 238. 314; 56. 58. 84. 
244. 316) disables transmission of the 
drive force between the swing mechanism s 
(94. 302) and the output shaft (12, 310). so 
that relative rotation occurs between the 
swing mechanism (94, 302) and the output 
shaft (12, 310). 

10 

■-14. The wiper motor apparatus according to claim 13, 
wherein the clutch arrangement (28, 128, 228, 312; 
38, 64, 238, 314; 56. 58. 84, 244. 31 6) includes: 

a first rotatable member (28, 128, 228. 312), is 
which is supported by the output shaft (12,31 0) 
on one output shaft end side of the output shaft 
(12, 310) in such a manner that the first rotata- 
ble member (28. 128. 228, 312) is axially non- 
detachable from the output shaft (1 2, 310) and 20 
is rotatable about an axis of the output shaft 
(12, 310), wherein the first rotatable member 
(28, 1 28, 228, 31 2) is rotated about the axis of 
the output shaft (12,310) when the drive force 
is applied from the swing mechanism (94. 302) 25- 
to the first rotatable member (28, 128, 228. 
312); 

a second rotatable member (38, 64, 238, 314), 
which is located on the- other output shaft end 
side of the output shaft (12, 310) with respect so- 
lo the first rotatable member (28, 1 28, 228, 31 2) 
- and is supported by the*output.shaft (12;-:310) 
in such a manner that the second rotatable 

— member (38, 64, 238, 314) is non-rotatable rel- : 

ative to the output shaft (12. 310) and is axially 35 
movable along the output shaft (12, 31 0) rela- 
tive to the first rotatable member (28, 128, 228, 

• • ' 1 312), wherein the second- rotatable member 
(38, 64, 238, 314) is coupleable with the first 
rotatable member (28, 128, 228, 312). and the 40 
second rotatable member (38, 64, 238, 314) ro- 

: tates Integrally with the first rotatable member - 
(28, 1 28, 228, 31 2) when the second rotatable 
member (38, 64, 238, -314) is coupled with the 
first rotatable member (28, 1 28, 228, 31 2); and 45 
at least one resilient member (56,.58, 84, 244, 

-:. r.-r 316), which is arranged on the other.output 

- • shaft end side of the second rotatable member 
< -y- 1 (38, 64^238, 31 4) and applies a resistive force 

against axial movement of the second rotatable 
member (38. 64, 238, 314) toward the other 
output shaft end side of the output shaft (12, 
31 0) from a coupled state, at which the second 
rotatable member (38, 64, 238, 31 4) is coupled 
with the first rotatable member (28, 128. 228, 
312) to rotate together. 

15. The wiper motor apparatus according to claim 14. 



wherein: 

the first rotatable member (28, 128, 228, 312) 
has at least one first side mating portion (34, 
36, 237, 350); 

the second rotatable member (38, 64. 238. 31 4) 
has at least one second side mating portion (50. 
52. 242, 334) that is engageable with the at 
least one first side mating portion (34. 36, 237. 
350) of the first rotatable member (28. 1 28. 228. 
31 2) in an axial direction of the output shaft (1 2, 
31 0) to couple between the first rotatable mem- 
ber (28. 128. 228. 312) and the second rotata- 
ble member (38, 64, 238, 314) and thereby to 
rotate the second rotatable member (38. 64. 
238. 31 4) integrally with the first rotatable mem- 
ber (28, 128, 228, 312); 
one of the at least one first side mating portion 
(34. 36, 237, 350) and the at least one second 
side mating portion (50, 52, 242, 334) is in a 
form of a projection, which projects in the axial 
direction of the output shaft (1 2. 31 0); 
the other one of the at least one first side mating 
portion (34, 36, 237, 350) and the at least one 
second side mating portion (50. 52. 242. 334) 
is In a form of a recess, which is recessed in 
the axial direction of the output shaft (12, 310); 
at least one of the at least one first side mating 
portion (34, 36, 237, 350) and the at least one 
second side mating portion (50, 52, 242, 334) 
has at least one slant surface {34a, 36a, 50a~, • 
52a), which is slanted relative to a circumferen- 
tial direction of the output shaft (12, 310); and 
when.a.rbtatlonal force is transmitted from .the . 
first rotatable member (28, 1 28, 228, 31 2) to the 
second rotatable member (38, 64, 238. 314),. 
the at least one slant surface (34a, 36a. 50a, 
52a) generates a force component in the sec- . 
ond rotatable member (38, 64, 238, 31 4) in the 
- axial direction of the output shaft (12. 3.1 0). ^-^ 

16. The wiper motor apparatus according to claim 14;. 
wherein the first rotatable member (28, 128, 228, 
312) and the second rotatable member (38. 64; 238,- : 
314) are coaxial with the output shaft (12, 310), so 
that a resilient force of the at least one resilient 
member (56, 58, 84, 244, 31 6) is generally uniform-, 
ly dispersed in a connection between the first/otat- . 
able member (28, 128, 228, 312) and the second 

' rotatable member (38. 64, 238, 314). 

1 7. The wiper motor apparatus according to any one of 
claims 1 4 to 1 6, wherein: . . 

55 the first rotatable member (28, 128, 228, 312) 

is formed as a gear member (28, 128, 228, 
312); and 

the swing mechanism (94, 302) includes: 
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a worm gear (1 22), which is provided to the 
rotatable shaft (110) of the motor main 
body (92) to rotate integrally with the rotat- 
able shaft (110); 

a worm wheel (1 28), which is meshed with 
the worm gear (122) and rotates about a 
rotational axis, which extends in a direction 
perpendicular to an axis of the rotatable 
shaft (110); and 

a swing member (132), which has one end 
connected to the worm wheel (1 28) at a po- 
sition spaced from the rotational axis of the 
worm wheel (128) and includes a toothed 
portion (136) in the other end of the swing 
member (132) to mesh with the first rotat- 
able member (28, 128, 228, 312), wherein 
the swing member (132) is reciprocally 
swung by rotation of the worm wheel (1 28) 
to reciprocally rotate the first rotatable 
member (28, 128, 228). 
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FIG. 1 
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FIG. 8 
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FIG. 1 3 
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FIG. 14 
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FIG. 1 6 
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